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drug-induced  
liver injury (DILI) 

 

 with any agent 

 

 the diagnosis is difficult to make  

 

 may simply rely on an accurate patient history 

 
 establishment of the temporal relationship 

 

 improvement in liver enzymes after drug withdrawal 

 



Hepatotoxicity 

 

 a rise in transaminases 5 times above the upper limit of normal 

 

 clinical jaundice 

 

 acute hepatic failure 

 

 cholestasis 

 



mild hepatocellular  
injury 

 

 

 defined as ALT/AST elevations >2× and <3× ULN 

 

 

 

 

 
US FDA. Guidelines for Industry-drug Induced Liver Injury: 

Premarketing Clinical Evaluation. http://www.fda.gov/downloads/Drugs/ 

GuidanceComplianceRegulatoryInformation/Guidances/UCM174090.pdf (accessed 24 

Oct 2007). 

 

 



Ηπατικές ανεπιθύμητες  
δράσεις 

 

Σε ασθενείς με αυτοάνοσο ρευματικό νόσημα , υπό βιολογικό παράγοντα 
και: 

 
 με Ηχ ηπατοπάθειας 

 

 ΧΩΡΙΣ Ηχ ηπατοπάθειας 
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SPC 

 
 Anti-TNF-α 

 

 CD-20 

 

 IL-6 

 

 CTLA-4 

 

 IL-1  



SPC 

 

 (≥ 1/100 to <1/10) 



SPC  

 

≥1/10,000 - <1/1000  



SPC 

 

≥ 1/10  



SPC 

 

≥ 1/100 to < 1/10)  



SPC 

 



SPC 

 



SPC  

 The most commonly reported ADRs (occurring in ≥ 5% of patients treated with 
tocilizumab monotherapy or in combination with DMARDs) were upper respiratory tract 
infections, nasopharyngitis, headache, hypertension and increased ALT.  



SPC 

 



SPC 

 



Βιολογικοί παράγοντες & ηπατικές SE  

SPC –συμπεράσματα I 

 

Δεν είναι μόνο η αύξηση των ηπατικών 
 Χολερυθρίνη 

 χολόσταση 

 χολολιθίαση 

 χολοκυστίτιδα 

 αυτοάνοση ηπατίτιδα 

 κίρρωση 

 ίκτερος  

 

 



Βιολογικοί παράγοντες & ηπατικές SE  

SPC –συμπεράσματα II 

 

Διαφορές μεταξύ φαρμάκων 

 
 Καθόλου : rituximab , anakinra  

 

 Σπάνια : etanercept 

 

 Συχνά : cetrolizumab, golimumab, infliximab, orencia  

 

 Πολύ συχνά: 

 

 

tocilizumab & adalimumab 
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Registries 



μελέτες 

 
• LFT elevations in patients with rheumatoid arthritis  
 

• receiving adalimumab (ADA), etanercept (ETN) or infliximab (INF)  
 

• enrolled in the Consortium of Rheumatology Researchers of North 
America (CORRONA registry) 
 

• October 2001 to March 2007 



μελέτες 

•  6861 patients (ADA: 849; ETN: 1383; INF: 1449) with 22 522 
determinations were analysed.  
 

•  LFT elevations >1× ULN with TNF-I use were seen in 5.9% of 
AST/ALT determinations  
 

•  abnormalities >2× ULN in 0.77% 



μελέτες 

 
In the primary model the adjusted ORs for LFT elevations >1× ULN 
were  
 

• INF 1.58 (95% CI 1.35 to 1.86) 
 

• ADA 1.35 (95% CI 1.09 to 1.66) 
 

• ETN 1.00 (95% CI 0.83 to 1.21)  
 

 



μελέτες 

 
For elevations 2× ULN, adjusted ORs were: 
  
• INF 2.40 (95% CI 1.53 to 3.76) 
 

• ADA 1.72 (95% CI 0.99 to 3.01) 
 

• ETN 1.10 (95% CI 0.64 to 1.88)  
 

 
 
Similar results were obtained in other models 
 



μελέτες 

 
Conclusions: 
 
•  The overall incidence of LFT elevations >1× ULN with TNF-I use was 
uncommon  
 

• abnormalities >2× ULN were rarely observed 
 

• Significant differences were most consistently observed with  
• INF 
• less commonly with ADA 
• were not observed with ETN  

compared with comparator DMARDs 
 
 





Slovenian national registry 

 

 RA patients are frequently treated with several potentially 
hepatotoxic drugs concomitantly  

 

  causative link between TNF-α inhibitors and liver injury is usually 
difficult to establish  

 

 

 

 
Perdan-Pirkmajer K, Tumour necrosis factor-alpha inhibitor-induced hepatic injury in patients with 

rheumatoid arthritis: two case reports and an analysis of the laboratory data from the Slovenian 
national biologicals registry. Rheumatol Int. 2012 Sep 7. [Epub ahead of print] 

 

 



Slovenian national registry 

 
 2 cases of RA patients who developed histologically manifest liver 

injury shortly after the introduction of treatment with 2 different 
TNF-α inhibitors  
 

 elevated levels of serum aminotransferase can be observed in 
patients treated with TNF-α inhibitors  
 

 no significant differences between the impact of adalimumab and 
etanercept on aminotransferase levels  
 
 
 

Perdan-Pirkmajer K, Tumour necrosis factor-alpha inhibitor-induced hepatic injury in patients with 
rheumatoid arthritis: two case reports and an analysis of the laboratory data from the Slovenian 

national biologicals registry. Rheumatol Int. 2012 Sep 7. [Epub ahead of print] 

 
 



Slovenian national registry 

 
 256 (47 %) patients with AST and/or ALT elevations above the ULN 

in at least one measurement 
 238 patients (38.2 %) had aminotransferase levels between ULN and 

2 times the ULN 
 36 patients (6.6 %) between 2 and 3 times the ULN 
 12 (2.2 %) patients had values between 3 and 5 times the ULN,  
 2 (0.4 %) had levels more than 5 times the ULN 

 

 
 

Perdan-Pirkmajer K, Tumour necrosis factor-alpha inhibitor-induced hepatic injury in patients with 
rheumatoid arthritis: two case reports and an analysis of the laboratory data from the Slovenian 

national biologicals registry. Rheumatol Int. 2012 Sep 7. [Epub ahead of print] 
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papers 



ETA & AS 

 

 105 patients were included  

 

 Elevated serum aminotransferases, probably or possibly related to 
etanercept treatment, were observed in 9 % of the AS patients 

 

 An increased risk for the elevation of liver enzymes was found in 
patients with a higher body mass index  

 
. 

van Denderen JC, Blom GJ, van der Horst-Bruinsma IE, Dijkmans BA, Nurmohamed MT. Elevated liver 
enzymes in patients with ankylosing spondylitis treated with etanercept.Clin Rheumatol. 2012 Sep 1.  
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Arthritis Rheum. 2001 Aug;44(8):1966-8. 

 
•36-year-old woman with seropositive RA  
 

• developed acute hepatic inflammation  
 

• IgG, IgM, and IgA anti-dsDNA antibodies  
 

• after treatment with infliximab 
 

•The patient’s symptoms and liver function rapidly resolved with  
• the discontinuation of infliximab 
• the institution of methylprednisolone therapy 



cases 

 

 

A 39-year old RA patient was admitted with cholestatic liver disease 
after 8 months of treatment with infliximab 

 

A 54-year old RA patient, was diagnosed with autoimmune hepatitis 
after 12 infliximab infusions 

 

 
Tobon GJ, Cañas C, Jaller JJ, Restrepo JC, Anaya JM. Serious liver disease induced by infliximab. Clin 

Rheumatol. 2007 Apr;26(4):578-81. Epub 2006 Mar 18. 

 

 



cases 

 

 

a patient with rheumatoid arthritis who developed granulomatous 
hepatitis after taking etanercept  

Infectious and metabolic causes of liver disease had been excluded and 
the liver biopsy was not typical of sarcoidosis.  

Liver enzyme abnormalities improved after etanercept was discontinued 

 

 

 

 
Farah M, Al Rashidi A, Owen DA, Yoshida EM, Reid GD. Granulomatous hepatitis associated with etanercept 

therapy. J Rheumatol. 2008 Feb;35(2):349-51. 
 

 

 

 

 



Cases (switching) 

 
 one patient with spondyloarthropathty who presented severe liver 

dysfunction related to infliximab 
 

 10 weeks after infliximab discontinuation serum concentrations of 
liver blood tests were normal  
 

 ankylosing spondylitis symptoms had relapsed 
 

 he was treated with etanercept with a rapid and sustained 
improvement 
 

. 
García Aparicio AM, Rey JR, Sanz AH, Alvarez JS. Successful treatment with etanercept in a patient with 

hepatotoxicity closely related to infliximabClin Rheumatol. 2007 May;26(5):811-3. Epub 2006 Jul 7. 



Cases (switching) 

 
a patient presenting with acute hepatitis while receiving infliximab for 

ankylosing spondylitis 
The treatment was stopped after the 6th infusion when laboratory 

work-up revealed a 10-fold increase in serum levels of 
aminotransferases.  

A liver biopsy showed interportovenular bridging necrosis with 
macrophage accumulation consistent with the diagnosis of acute 
toxic hepatitis.  

After infliximab discontinuation, hepatic abnormalities resolved and the 
patient was treated with etanercept for more than 2 years without 
recurrence of hepatitis 

 

. 

Thiéfin G, Morelet A, Heurgué A, Diebold MD, Eschard JP. Infliximab-induced hepatitis: absence of cross-toxicity with 
etanercept Joint Bone Spine. 2008 Dec;75(6):737-9. Epub 2008 Aug 6. 

 



Cases (switching)  

 
 After 7 infusions, progressive elevations of the transaminases up to 

five times the upper normal limit were noted and treatment with 
infliximab was terminated 

 Liver biopsy showed late signs of acute toxic hepatitis  

 the patient continued with etanercept without new episodes 
of liver dysfunction 

. 

Carlsen KM, Riis L, Madsen OR. Toxic hepatitis induced by infliximab in a patient with rheumatoid arthritis 

with no relapse after switching to etanercept. Clin Rheumatol. 2009 Aug;28(8):1001-3. Epub 2009 

Apr 16. 

 

 



Cases (switching)  

 
 a patient with PsA who presented liver dysfunction during 

adalimumab, subsequently successfully treated with etanercept 

 

 

 
Massarotti M, Marasini B. Successful treatment with etanercept of a patient with psoriatic arthritis after 

adalimumab-related hepatotoxicity. Int J Immunopathol Pharmacol. 2009 Apr-Jun;22(2):547-9. 

 

 

 



Cases - IBD 

 

 

44-year-old woman with Crohn disease who developed jaundice after an 
infusion of infliximab  

 

 

 

 
Menghini VV, Arora AS. Infliximab-associated reversible cholestatic liver disease. Mayo Clin 

Proc. 2001 Jan;76(1):84-6 

 

 



• We report a case of acute liver injury potentially related to 
infliximab  
 

• in a 45-year-old female patient  
 

• with a history of CD for more than 15 years 



Liver damage / IBD 

 Ierardi E, Valle ND, Nacchiero MC, et al. Onset of liver damage after a 
single administration of infliximab in a patient with refractory ulcerative 
colitis. Clin Drug Investig. 2006;26:673– 676 

 

 Menghini VV, Arora AS. Infliximab-associated reversible cholestatic liver 
disease. Mayo Clin Proc. 2001;76:84–86 

 

 Data on file (Module 2.7.4, p 321–323; August 2005), Centocor 

 

  Lichtenstein GR, Cohen RD, Feagan BG, et al. Safety of infliximab in Crohn’s 
disease: data from the 5000-patient TREAT Registry [Abstract]. Digest Dis 
Week. 2004, May 15– 20. New Orleans, LA. Abstract 439 

 



Case TSZ 



Case TSZ 

• toxic liver effects 
•Liver biopsy in both cases showed focal necrosis of hepatocytes –  
       a hallmark of drug toxicity – with steatosis and early fibrosis 
• Discontinuation of anakinra led to rapid normalization of liver enzymes 
 

• The patient receiving tocilizumab developed hepatosplenomegaly  
• but had normal liver enzymes 
• the tocilizumab treatment was continued 
       since the patient had not responded to other drugs 
       There was a good response to the tocilizumab treatment  
       and the liver biopsy showed only insignificant, reversible liver injury  



Hepatosplenic T-cell  
lymphoma  

 all cases of HSTCL reported to the FDA in patients receiving TNF-α 
inhibitors 

 25 cases of HSTCL were identified 
  Twenty-two (88%) patients had inflammatory bowel disease and 3 

had rheumatoid arthritis 
 4 cases (16%) were in women  
 4 patients were above 65 years of age 
 24 cases (96%) also received an immunomodulator (azathioprine, 6-

mercaptopurine, or methotrexate).  
 2 patients received adalimumab alone 

 
 

Parakkal D, Sifuentes H, Semer R, Ehrenpreis ED. Hepatosplenic T-cell lymphoma in patients receiving TNF-α 
inhibitor therapy: expanding the groups at risk. Eur J Gastroenterol Hepatol. 2011 Nov;23(12):1150-6. 

 

 
 



Αυτοάνοση ηπατίτιδα  

The latest update of our registry (15 July 2009) included more than 800 
cases of autoimmune  diseases secondary to biological therapies, 
including a wide variety of both  
 systemic (lupus, vasculitis, sarcoidosis and antiphospholipid syndrome)  

 organ-specific (interstitial lung disease, uveitis, optic neuritis, 
peripheral neuropathies, multiple sclerosis 
and autoimmune hepatitis) autoimmune processes 

 

  
Ramos-Casals M, Roberto-Perez-Alvarez, Diaz-Lagares C, Cuadrado MJ, Khamashta MA; BIOGEAS Study 

Group. Autoimmune diseases induced by biological agents: a double-edged sword? Autoimmun Rev. 2010 
Jan;9(3):188-93. Epub 2009 Oct 23. 

 



Αυτοάνοση ηπατίτιδα  

 

 one month and one year after initiation of the biological agent  

 

 complete resolution was observed in nearly 75% of cases after 
cessation of therapy 

 

  
Ramos-Casals M, Roberto-Perez-Alvarez, Diaz-Lagares C, Cuadrado MJ, Khamashta MA; BIOGEAS Study 

Group. Autoimmune diseases induced by biological agents: a double-edged sword? Autoimmun Rev. 2010 
Jan;9(3):188-93. Epub 2009 Oct 23. 

 







Κάτι να…μείνει 

 

 Οι ανεπιθύμητες δράσεις στο ήπαρ ΔΕΝ είναι συχνές  

 

 Δεδομένα (μελέτες, registries) δεν υπάρχουν πολλά 

 

 Ανεπιθύμητες δράσεις από το ήπαρ ΔΕΝ είναι μόνο η αύξηση των 
ηπατικών 

 

 Υπάρχουν διαφορές μεταξύ των βιολογικών παραγόντων 

 

 



Κάτι να…μείνει 

 

 Μηχανισμός ? 

 

 Η αλλαγή βιολογικού δεν υποχρεώνει σε νέα ηπατική δυσλειτουργία 

 

 Ρευματολογικός ασθενής 

 Φάρμακα (ΜΤΧ, ΜΣΑΦ, lEF) 

 Συνοσηρότητα (φάρμακα πχ στατίνες) 

 ΣΒ  
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