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Moderador
Notas de la presentación
Drug induced liver injury can be caused by an array of prescription medications, as well as herbal and dietary supplements.

Accurate reporting of drug-induced liver disease is important for the early detection and awareness of drug-induced hepatotoxicity as
well as for developing a prospective body of reliable, interpretable literature for agents that cause idiosyncratic hepatic injury.

Published case reports that describe adverse events can provide significant clinical insight, especially for rare events that might
not be detected in clinical trials. These reports also can increase awareness of issues possibly associated with a drug early in its
development and use, which thereby can prompt further investigation



Drug-induced liver injury 

“Adverse drug reaction manifesting in 
liver damage following intake of 
presecription drugs, over-the-counter 
treatments, herbals or dietary 
supplements” 

Intrinsic: dose-dependent, predictable reacion, e.g. acetaminophen 
(APAP) overdose 
 

Idiosyncratic: unpredictable based on drug dose and 
pharmacological properties  



Drug-induced liver injury (DILI) 
 Major threat to patients, substantial burden for drug development 

3 

• Leading cause of acute liver failure in the US 
• 3% fatal outcome, 5% need for transplantation 
• Most frequent reason for drug withdrawals 

• Substantially reduces treatment options for patients 
• Significantly contributes to attrition in development 
• Major challenge: lack of suitable biomarkers 
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Courtesy of Michael Merz 



Clinical manifestation and outcome 

Immune/ 
inflammation

Repair Tissue 
injury

Drug 

Host factors

Genetic variants
Race/ethnicity

Age
Gender

Reproductive state
nutrition, alcohol, smoking

Lifestyles 
Disease conditions

Medications
Gut flora

Drug properties

Physiochemical
Pharmacological

Toxicological
Bio-physiological effects

Host response to injury insult

Cellular injury initiation
Pharmacological  responses

Reactive metabolites, drug elimination

Toxicological  responses
Covalent binding, haptenization,

oxidative stress, mitochondrial injury, ER stress

Cell death
Apoptosis, necrosis, DAMP release 
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Idiosyncratic DILI: the interplay between drug 
and host factors 

Moderador
Notas de la presentación
Two key players in DILI, drug and host factors may interact in a multifaceted manner at different functional pathways and determine individual susceptibility, clinical phenotype and outcome. Mechanisms involved in the initiation of cellular injury are likely drug specific and may occur as consequence of the interaction between specific drug properties and host-specific activities. Once injury is established host responses to the injury insult (i.e., immune response, inflammation, tissue injury and repair) are mainly determined by host factors. Such responses are likely modulated by various host factors such as age, gender, genetic factors, lifestyles, disease conditions and co-medications




Idiosyncratic drug-induced liver 
injury  

 

 Population-based studies 
 

   - France: 13.9 cases/100,000  inhabitants/year (Sgro et al., 2002) 
  - Iceland: 19.1 cases/100,000 inhabitants/year (Björnsson et al 2013) 
  -Delaware:2.7 cases/100.000  inhabitants/year (Vega et al Drug Saf 2017) 
 



Prescription rate  per person 

15-24 

Epidemiology of Drug-induced Liver injury in Iceland n=251,860 
 

 Annual Incidence of DILI 19.1 per 100.000 

Björnsson et al Gastroenterology 2013; 144(7):1419-1425 

96 patients (27% jaundiced, 
23% hospitalized) 



Most common causative drug classes  
in large DILI populations 

7 Andrade et al, Gastroenterology, 2005; Björnsson, Gastroenterology, 2013; Chalasani et al astroenterology, 2015 



URL:   http://livertox.nih.gov 
 

Moderador
Notas de la presentación
As we eagerly await the qualification of these new biomarkers and its traslation into clinical practice there two tools that can improve our assessment of case studies
The liver tox is a new online resource that provide individual information on each drug potential for hepatotoxicity. This mainly owed to the huge effort of Jay Hoognagle from the NIH





Avigan  2013 



Flucoxacillin: HLA-B57*01 
A-C and lumiracoxib: HLA-
DRB1*1501-DQB1*0602 
HLA –A*0201 
Ximelagatran 

Daly et al Nat Genet  2009 
Lucena et al Gastroenterology 2011 

OR= 80 ,  
low predictive positive value 
High predictive negative value 

 
 

GWAS: chromosome 6 (HLA genes) 
 
 



Drug/Metabolite 
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Moderador
Notas de la presentación
HLA associations clearly point to the involvement of the adaptive immune system in IDILI. However only a small percentage of patients with known genetic polymorphisms or known drug risk alleles develop toxicity, underscoring the complexity and multifactorial nature of IDILI. Being positive for a known associated SNP or risk allele is not sufficient to induce hepatotoxicity and in addition to genetic susceptibility other factor(s), such as defective adaptation, must be present for ensuing toxicity. However, in the absence of HLA risk alleles, IDILI usually does not occur underscoring that HLA restricted susceptibility is critical.



Clinico-pathological patterns 
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DILI presentation 
• Hepatitis/cholestasis «like» syndrome or abnormalities in 

liver enzymes 
• Atypical phenotypes  

-AIH 
-NAFLD 
-NRH, SOS, peliosis hepatis 

• Hypersensitity syndromes (point to drug allergy and makes 
DILI more probable) 
-Non-specific Rash  
-Erythema multiforme 
-Drug reaction with eosinophilia and systemic symptoms (DRESS) 
-Steven-Johnson/toxic epidermal necrolysis 

• Rechallenge unintentional (6%)   
• Previous DILI episodes (1.2%) 

Andrade et al, Gastroenterology, 2005; Lucena et al , J Hepatol  2011 



Interpretation of toxic liver damage  
by liver biochemistry alterations 

• What are liver enzymes? 
• Biochemical tests that reflect the health or pathologic , 

mainly inflammation and alteration in liver function. 
• Useful 

• Screening of diseases or check in health population  
• Study of persistent and unspecific symptoms  
• Evaluation previous to surgery or diagnostic or therapeutic 

procedure  
• Study of liver disease suspicion 

 
 



Liver tests panel 

 

• AST  
• ALT 
• Alkaline phosphatase  
• GGT 
• Bilirubin (total and direct) 
• INR 
• Others: albumin globulins,  

 



 
               

Source of AST and ALT 

• ALT is also in the hearth and muscle but it is more concentrated in 
the liver 

• Increases in both transaminases show liver injury 
• Levels  do not correlated with severity of the lesion 
• Normal range vary among laboratories (31-72 U/L) 

 

The transamination reaction ocurrs in several organs exchanging  
an amino group for a ketogroup 



What does an elevated ALT value 
mean? 

• It is not a test of liver function 
• It does not necessarily predict worse effects to come 

(in a given person) 
• It is not a valid measure of severity of liver injury or 

dysfunction. 
• It is too unspecific to be reliable in screening for 

relatively rare effects on the liver. 
• ALT remain the hallmark for detecting and classifying 

liver damage in DILI 
 
 Senior Clin Pharmacol Ther  2012 



 
               

Source of Alkaline Phosphatase  
•Physiologic increase in the 3 first months of life, puberty 
(2-5 times higher than in adults) with a gradual increase 
between 40–65 years old mainly in women.  
 

•In smokers ALP can be a 10% higher. 
 

• People with blood type B and 0 could have an increase 
in ALP after a fatty meal due to liberation of intestinal 
ALP. 
 
 



 
               

         Source of GGT 

The foremost value of  GGT is to confirm the hepatic origin of ALP 



         Source of bilirubin 

Serum total biliruin is an indicator of liver function 
 (the ability of the liver to clear plasma of bilirubin) 



 
               

Alteration of liver profile 



 
               

What to do? 
• A careful interrogatory:  

• Drugs or alcohol intake 
• Risk behaviour 
• Underlying disease 

• A complete diagnostic work-up including blood analytes and a 
imaging tests 

Alteration of liver biochemistry 



 
               

Coagulation parameters 



 
               

Virus serology 



 
               

Serum proteins 



Screening for Autoimmune disorders 
• Antinuclear autoantibody (ANA) 
• Anti-smooth muscle autoantibody (ASMA) 
• Anti liver kidney microsomal type 1 

autoantibody (AntiLKM-1) 
• Antimitochondrial autoantibody (AMA) 
• IgG levels 

Imaging techniques 
• Abdominal Ultrasound 
• CT 
• MRI (ERCP) 



 Common patterns of liver biochemistry abnormalities 

 
 

• Pattern with predominance of marked cytolysis with 
high levels of aminotransferases  

• Chronic and recurrent moderate increase in 
transaminases  

• Pattern with predominance of cholestasis (mixed 
cytolysis and alkaline phosphatase) 

• Isolated increase in bilirubin 
• Isolated increase in alkaline phosphatase and/or GGT 

 
 
 



  
Pattern with markedly raised aminotransferases    

• Acute viral hepatitis (A, B, C, E) 
• Autoimmune hepatitis. 
• Ischemic hepatitis. 
• Unknown etiology hepatitis 

 



  
Chronic and recurrent moderate 

increase in transaminases  
 

• Chronic hepatitis B 
• Chronic hepatitis C 
• Chronic hepatitis E (infrequent) 
• Non alcoholic fatty liver disease 
• Alcoholic fatty liver disease 
• Hemocromatosis 
• Wilson disease 

 



  
Pattern with predominance of cholestasis 

(mixed cytolisis /ALP + GGT) 
 • Obstructive biliary malignacies 

• Liver metastasis 
• Choledocolitiasis 
• Primary biliary cirrhosis 
• Primary sclerosing cholangitis. 



• Growth 
• Bone metastasis  
• Paget disease 
• Others (physiologic: 

pregnancy) 

• Alcoholism 
• Obesity 
• Drugs (phenytoin)  

Isolated increase in ALP Isolated increase in GGT 

Isolated increase in bilirubin 
• Gilbert syndrome 
• Hemolysis (increase in LDH) 



Key concepts when assessing  
liver biochemistry in DILI suspicion 

 
• Isolated increase in GGT does not reflect liver injury 

(enzimatic drug induction) 
• Isolated increase in ALP is associated with physiological 

and pathological conditions other than liver injury 
(i.e.puberty, pregnancy, bone metastasis) 

• ALT, ALP and total bilirubin should be screened in every 
DILI suspicion 



Key concepts when using liver 
biochemistry in DILI suspicion (cont.) 

• Elevated ALT itself is useful for detecting liver damage but 
not severity of whole liver impairment 

• Liver biochemistry may not represent the true onset time of 
liver cell injury, which may already be advanced, subsiding 
or past when first found  

• To determine how severe the injury is and whether it is 
progressing or regressing 
– Immediate testing and serial measurements of ALT, total bilirubin 

and INR is required 
– Diagnostic work-up for alternative causes should start inmediatly 



• A 37 yr female (BMI 24.6) started azithromycin (500 mg/d) 
during 3 days in Nov 2013, followed by amoxicillin-
clavulanic acid (immediately before suspending 
azithromycin for 7 days) because of respiratory tract 
infection. No other drugs. 
– Previously diagnosed of cholestasis of pregnancy and diabetes  

during pregnancy in 2011 
• While on amoxicillin-clavulanate she experienced dark 

urine, pale stools and itching. At examination she was 
slightly jaundiced 
– Liver tests at admission TB: 3,24 (Normal < 1,1mg/dL), AST 427 

(Normal < 40UI/L), ALT 602 (Normal < 42 UI/L), ALP 216 (Normal 
< 130UI/L). Colagulation was normal. Blood cell count 2.7 x 109/L 
eosinophils 2.2%) 

– Diagnostic workup ruled out viral hepatitis A, B, C, E. Serum 
autoantibodies were negative. 

 

Clinical case 1 



 44 yr female,  (BMI 28.9 )started tamoxifen on Jan 2003 after 
breast cancer surgery.  
 Baseline liver tests: AST 68 U/L (normal < 35), ALT 86 U/L 

(normal<43), and GGT 280 U/L (normal < 35), with normal TB and 
ALP. 

 In June 2003  jaundice 
 TB 1.85 mg/dL, AST 186 U/L, ALT 112 U/L, and GGT 446 U/L.   

 TB reached 3.68 mg/dL and tamoxifen was discontinued on December 
2003  

 She voluntary decided to reintroduce tamoxifen on March 2004 
 TB 10.83 mg/dL, AST 154 U/L, ALT 47 U/L, ALP 132 U/L (normal < 100) and GGT 

351 U/L.  
 Serology ruled out viral causes and screening for autoantibodies was negative 

 

Clinical case 2 



Liver biopsy   



Liver biopsy   



 


	Número de diapositiva 1
	Número de diapositiva 2
	Drug-induced liver injury (DILI)�
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Most common causative drug classes �in large DILI populations
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	DILI presentation
	Interpretation of toxic liver damage  by liver biochemistry alterations
	Liver tests panel
	Número de diapositiva 17
	What does an elevated ALT value mean?
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	Número de diapositiva 22
	Número de diapositiva 23
	Número de diapositiva 24
	Número de diapositiva 25
	Número de diapositiva 26
	Screening for Autoimmune disorders
	 Common patterns of liver biochemistry abnormalities
	 �Pattern with markedly raised aminotransferases   
	 �Chronic and recurrent moderate increase in transaminases �
	 �Pattern with predominance of cholestasis (mixed cytolisis /ALP + GGT)�
	Número de diapositiva 32
	Key concepts when assessing �liver biochemistry in DILI suspicion
	Key concepts when using liver biochemistry in DILI suspicion (cont.)
	Clinical case 1
	Clinical case 2
	Liver biopsy  
	Liver biopsy  
	Número de diapositiva 39

