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drug-induced
liver injury (DILI)

O with any agent
O the diagnosis is difficult to make

0 may simply rely on an accurate patient history

B establishment of the femporal relationship

B improvement in liver enzymes after drug withdrawal




Hepatotoxicity

[0 arisein transaminases 5 times above the upper limit of normal
OO0 clinical jaundice
O acute hepatic failure

[0 cholestasis




mild hepatocellular
injury

0 definedas ALT/AST elevations >2x and <3x 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).
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Hespiratary, thoracic and rediastinal disorders

Yary commaon:

Upper respiratory tract inection, sinusitis.

Caomman: Lowear respiratory tract infection (e.q. bronchitis, pneumania), dyspnoea, epistaxis.
Uncommaon: Fulmonary oedema, bronchospasm, pleurisy, pleural effusion.
Fare:

Interstitial lung disease (including rapidly progressive disease, lung fibrosis and
pheumonitis).

Gastrointestinal disorders

“ery common:

Carmman:

Abdominal pain, nausea.

Gastrointestinal haemorrhage, diarthoea, dyspepsia, gastroesophageal reflux,
constipation.

Lncommaon:

Intestinal perforation, intestinal stenosis, diverticulitis, pancreatitis, cheilitis.

Hepatobiliary disorders

(= 1/100 to <1/10) tic function abnormal, transaminases increased.

LIncammaon: Hepatitis, hepatocellular damage, chaolecystitis.
Rare: Autoimmune hepatitis, jaundice.

Mot known:

Liver failure.




SPC

Cardiac disorders:
Rare: Warsening of congestive heart failure (see section 4.4)
Respiratan:, tharacic ahd mediasting! disorders:

LUncammaon: Interstitial lung disease (including pneumanitis and pulmonary fibrosis)®

Hepatobilians disorders:
>1/10,000 - <1/1000 Elevated liver enzymes, autoimmune hepatitis
Skin and subcutaneous tissue disorders:

Cormman; Fruritus

LIncommoan: Angioedema, urticaria, rash, psoriasiform rash, psariasis (including new anset ar worsening
and pustular, primarily palms and sales)

Rare: Cutaneous vasculitis (including leukocytoclastic vasculitis), Stevens-Johnson syndrome,
erythema multiforme

Wery rare: Toxic epidermal necralysis

Musculoskelstal and connective tisswe disorders:
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Gastrointestinal dizorders

“ery comman

abdominal pain, nausea and vomiting

Commaon &Gl haemorrhage, dyspepsia, gastroesophageal
reflux disease, sicca syndrome

Uncommaon pancreatitis, dysphagia, face oedema

Rare intestinal perforation!?

Hepato-biliary disorders® >1/10 . elevated liver enzymes

Uncamrman cholecystitis and cholelithiasis, hepatic steatosis,
bilirubin increased

Rare reactivation of hepatitis 1Y

autoimrune hepatitis!?
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Respiratory, thoracic and
mediastinal disorders

Uncommaon;

Asthma and related symptoms (such as wheezing and bronchial hyperactivity)

Fare:

Interstitial lung disease

Gastrointestinal disorders

Common:

Constipation, dyspepsia, gastraintestinal and abdaminal pain, nausea

Uncaormrmon;

Gastrointestinal inflammatory disorders (such as gastritis and colitis), gastro-
oesophageal reflux disease, stomatitis

Hepataobiliary disorders

1 > 1/100 to < 1/10)

Alanine aminotransferase increased, aspartate aminotransferase increased

Uncomrmon:

Cholelithiasis, hepatic disorders
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Respiratory, thoracic and mediastinal LIncomman asthma and related symptoms, pleural
disorders effusion and symptoms, respiratory tract
cangestion and inflammation, cough
Rare interstitial lung disease, pneumaonitis
Gastrointestinal disarders Commaon nausea
Lncomman ascites, gastrointestinal ulceration and
perfaration, gastraintestinal tract inflammation
{any site), stomatitis, dyspepsia, abdominal
distension, cropharyngeal dryness
Fare odynophagia, hypermatility
Hepataobiliary disorders Commaon hepatitis {including hepatic enzyme
increased)
Uncamman hepatapathy {including cirrhasis), cholestasis,
blood bilirubin increased
Fare cholelithiasis
=kin and subcutaneous tissue disorders Comman rash
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| MabThera’

Table 1 ADRs reported in clinical trials or during postmarketing surveillance in patients with NHL and CLL disease
treated with MabThera monotherapy/maintenance or in combination with chemotherapy

System Organ Very Common Common Uncommon Rare Very Rare Not known®
Class
Respiratory, Bronchospasm®, | asthma, interstitial | respiratory lung infiltration,
thoracic and respiratory branchiolitis lung failure®
meidiastinal disease, chest obliterans, lung dizeaze’
disorders pain, dyspnoea, | disorder, hypoxia
increased cough,
rhinitis
Gastrointestinal | nausea vomiting | abdaminal gastrointestinal
disorders diarrhoea, enlargement petforation”
abdaminal pain,
dysphagia,
stomatitis,
constipation,
dyspepsia,

anorexia, throat
irritation

Skin and
subcutaneous

—tissue disorders

pruritis, rash,
*alopecia

urticaria,
sweating, night
sweats, Tskin
digorder

severe bullous
skin reactions,
toxic epidermal

necrolysis’




RoActemra®
20 mg/ml

concentrate for solution
for infusion
Tocilizumab

400 mg/20 ml

tor intravenowm =
lusion after diution /oy

SPC .

O  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.

System Organ Class Very Common Common Uncommeon
Infections and infestations Upper respiratory tract | Cellulitis, Pneumaonia, Diverticulitis
infections Oral herpes simplex,

Herpes zoster

Gastrointestinal disorders Abdominal pain, Maouth | Stomatitis, Gastric ulcer
ulceration, Gastritis

akin and subcutaneous tissue Hash, Pruritus, Urticaria
disarders

Merous system disarders Headache, Dizziness
Investigations Hepatic transaminases

increased, YWWeight
S increased, Total bilirubin
increased”
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tissue disorders

Fespiratory, thoracic and Commaon Cough
mediastinal disorders
Uncommon Bronchospasm, wheezing, dyspnea
Rare Thraoat tightness
Gastrointestinal disorders Comrman Abdaminal pain, diarthoea, nausea, dyspepsia, mouth
ulceration, aphthous stomatitis, vomiting
Lncamman Gastritis
Hepatohiliary disorders Commaon Liver function test abnarmal (including transaminases
increased)
=kin and subcutaneous tissue Commaon Fash (including dermatitis), alopecia, pruritus
dizorders
Uncomrmmon Increased tendency to bruise, dry skin, utticaria, psoriasis
Musculoskeletal and connective | Camman Fain in extremity
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GKineret

| Goto top of the page

In all placebo-controlled studies, the most frequently reported adverse reactionwith Kineret was injection site reaction
(ISR}, which was mild to moderate in the majority of patients. The most commaon reasaon for withdrawal from study in
Kineret-treated patients is injection site reaction. The subject incidence of serious adverse reactions at the
recammended dose of Kineret {100 mg/day) is comparable with placebo (7.1% compared with 5.5% in the placebo
group). The incidence of serious infaction was higher in Kineret-treated patients compared with patients receiving
placebo (1.8% vs. 0.7%). Meutrophil decreases occurred more frequently in patients receiving Kineret compared with
placebo.

Adverse reactions are listed according to MedDREA system organ class and frequency categaory. Frequency categaries
are defined using the following convention: very commaon (2 140); common (2 1100 to < 140); uncommon (= 1/ 000 to
= 1100}, rare (= 1410000 to < 14 000%; very rare (= 1/10,000%; not known (cannot be estimated from the available data).
YWithin each frequency grouping, adverse reactions are presented in order of decreasing seriousness.

MedDRA Organ System Frequency Undesirable Effect

Infections and infestations Cormmon (2 100 to < 140) Serious infections regquiring
hospitalisation

Blood and lymphatic system Common (2 1100 to < 140) Meutropenia
disorders
Immune system disorders Uncommon (2 1/1,000 to < 1/100) Allergic reactions including

anaphylactic reactions, angioedema,
urticaria and pruritus

Merous system disorders Wery common (2 110) Headache
=kin and subcutaneous tissue Wery commaon (2 1/10) Injection site reaction
disorders

Uncommon (2 11,000 to < 1,100 Rash
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SPC -oupnepaouaTta II

Aiagopéc peTall pappdkwy
B KaBodhAou : rituximab , anakinra
B Xmdvia : etanercept

B >uxvd : cetrolizumab, golimumab, infliximab, orencia

B TToAU ouxva: | tocilizumab & adalimumab
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Registries

Risk of elevated liver enzymes associated with
TNF inhibitor utilisation in patients with rheumatoid

arthritis

Jeremy Sokolove,! Vibeke Strand,! Jeffrey D Greenberg,? Jeffrey R Curtis,® Arthur
Kavanaugh,* Joel M Kremer,> Alina Anofrei,® George Reed,? Leonard Calabrese,’
Michele Hooper,? Scott Baumgartner,® Daniel E Furst?; on behalf of the CORRONA

Investigators
Ann Rheum Dis 2010;69:1612-1617. doi:10.1136/3rd.2009.112136




Risk of elevated liver enzymes associated with
TNF inhibitor utilisation in patients with rheumatoid

a rth rit1s Ann Rheum Dis 2010:69:1612-1617. doi10.1136/ard.2009.112136

* 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




Risk of elevated liver enzymes associated with
TNF inhibitor utilisation in patients with rheumatoid

a rth rit1s Ann Rheum Dis 2010:69:1612-1617. doi10.1136/ard.2009.112136

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

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

- abnormalities >2x ULN in 0.77%




Risk of elevated liver enzymes associated with
TNF inhibitor utilisation in patients with rheumatoid

arthritis Ann Bheum Dis 2010,69:1612—1617. doiz10.1136/ard.2009.112136

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

- INF 1.58 (95% CI 1.35 t0 1.86)
+ ADA 1.35 (95% CI 1.09 to 1.66)

- ETN 1.00 (95% CT 0.83 to 1.21)




Risk of elevated liver enzymes associated with
TNF inhibitor utilisation in patients with rheumatoid

arthritis Ann Bheum Dis 2010,69:1612—1617. doiz10.1136/ard.2009.112136

For elevations 2x 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% CT 0.64 to0 1.88)

Similar results were obtained in other models




Risk of elevated liver enzymes associated with
TNF inhibitor utilisation in patients with rheumatoid

arthritis Ann Bheum Dis 2010,69:1612—1617. doiz10.1136/ard.2009.112136

Conclusions:

- The overall incidence of LFT elevations >1x ULN with TNF-I use was
uncommon

- abnormalities >2x 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
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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

0 RA patients are frequently treated with several potentially
hepatotoxic drugs concomitantly

O causative link between TNF-a 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: fwo case reports and an analysis of the laboratory data from the Slovenian
national biologicals registry. Rheumatol Int. 2012 Sep 7. [Epub ahead of print]




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

O 2 cases of RA patients who developed histologically manifest liver
injury shortly after the introduction of treatment with 2 different
TNF-a inhibitors

[0 elevated levels of serum aminotransferase can be observed in
patients treated with TNF-a inhibitors

O 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]




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

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

OooOoo 0O 0O

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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ETA & AS

0 105 patients were included

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

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

van Denderen JC, Blom &J, 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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Hepatitis with interface inflammation and IgG, IgM.
and IgA anti-double-stranded DNA antibodies
following infliximab therapy: comment on the article
by Charles et al
Arthritis Rheum. 2001 Aug;44(8):1966-8.
|

-36-year-old woman with seropositive RA
- developed acute hepatic inflammation

- I96, IgM, and IgA anti-dsDNA antibodies

¢ afTer‘ Tr‘eaTmenT WiT h inf I ix i mab l.lu‘l:t I' i_i\*: l’viop;y. S:;ti;ﬂ sh‘(:\:';g. prol:li;cl;tg porta'l i11:01'fac’e

inflammation (original magnification x 200).

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




CaAdSES

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, Cafias 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.




CaAdSES

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) @

O one fpa’rien’r with spondyloar’rhroga’rh‘ry who presented severe liver
dysfunction related to inflixima

0 10 weeks after infliximab discontinuation serum concentrations of
liver blood tests were normal

OO0 ankylosing spondylitis symptoms had relapsed

0 he was treated with etanercept with a rapid and sustained
Improvement

Garcia 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.
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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) @

O After 7 infusions, progressive elevations of the transaminases up to
five tfimes the upper normal limit were noted and treatment with
infliximab was terminated

O Liver biopsy showed late signs of acute toxic hepatitis

0 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) @

0 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




Inflamm Bowel Dis = YVolume 13, Number 12, December 2007

Of additional interest, the patient had
Occurrence of previously been treated with certoli-
. zumab pegol for 19 month in a clinical

- ¥ i (=]
HE‘pEI[OXICIC[} Ell'ld trial and was withdrawn due to loss of
I Elevated Liver EIWZ}HT]ES IN response. During this treatment no

e . . changes in transaminases were ob-
a Crohns Disease Patient served. The patient received 3 infusions

TI‘EEI [Ed Wi[h ]I"IﬂiXi ITh?Ib with infliximab (5 mg/kg) at weeks 0, 2,

.

e 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

O

Terardi 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

Clinical Pharmacology: Advances and Applications Dove

3 CASE SERIES

Hepatotoxicity of tocilizumab and anakinra
in rheumatoid arthritis: management decisions

Clinical Pharmacology: Advances and Applications 201 1:3 3943




Clinical Pharmacology: Advances and Applications Dove

CASE SERIES
Hepatotoxicity of tocilizumab and anakinra

in rheumatoid arthritis: management decisions
Clinical Pharmacology: Advances and Applications 2011:3 3543

e toxic liver effects
-Liver biopsy in both cases showed focal necrosis of hepatocytes -
a hallmark of drug foxicity - 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 ftreatment was continued
since the patient had not responded to other drugs
There was a good response to the tocilizumab freatment
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-a
inhibitors
25 cases of HSTCL were identified

Twenty-two (88%) patients had inflammatory bowel disease and 3
had rheumatoid arthritis

4 cases (167%) 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

O OO0 O0 O

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




AuTodavoon NNaTiTioa

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

m  systemic (lupus, vasculitis, sarcoidosis and antiphospholipid syndrome)
B 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 €, 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.




AuTodavoon NNaTiTioa

[0 one month and one year after initiation of the biological agent

OO0 complete resolution was observed in nearly 75% of cases after
cessation of therapy

Ramos-Casals M, Roberto-Perez-Alvarez, Diaz-Lagares €, Cuadrado MJ, Khamashta MA, BIOGEAS Study
Group. Autoimmune diseases induced by biological agents: a double-edged sword? Autoimmun Rev. 2010
Jan9(3):188-93. Epub 2009 Oct 23.
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Take-home messages

* TNF-« blockers are commonly used drugs in the treatment of auto-
immune disorders and drug induced liver injury or drug induced-
AlH has been reported in only few cases.

* Therefore, it 1s difficult to draw a definiive conclusion as TNF-«
blockers are strong potential causative agents for the development
of AlH or DILL

* In the light of views, it seems some of these patients have indolent
AlH that become overt after drug usage rather than de novo disease
onset.

* Anti-TNF-« induced AIH or DILI shows good response to short term
iImmunosuppressive therapy.
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