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DILI in general population

DILI, drug-induced liver injury 
Li X, et al. Liver Int 2022;4:1999–2014

Sweden

UK

USA

19.1

13.9

23.8

12.0

3.42

2.7

2.4

2.3

0 5 10 15 20 25

Incidence/per 100,000 persons/year

Spain

Korea

China mainland

France

Iceland
Prospective studies
in general population

Population-based

Other studies reporting
the incidence of DILI
in general population

Hospitalised patients

Registry

Outpatients

Prospective

Prospective

Prospective

Prospective

Prospective

Retrospective

Retrospective

Retrospective

Study design



DILI in hospitalised patients

ALF, acute liver failure; APAP, acetaminophen; (i)DILI, (idiosyncratic) drug induced liver injury
Li X, et al. Liver Int 2022;4:1999–2014

Prevalence of DILI tends to be higher in hospitalised patients

France: 
Rate of DILI: 6.6/1,000 
inpatients/week  

Switzerland: 
Prevalence of DILI in 
inpatients: 1.4%

Turkey: 
Prevalence of DILI in 
inpatients: 3.1%

South Korea: 
Prevalence of herbal 
formulation-induced liver 
injury: 0.6% in inpatients 

Colombia
6% of hospitalised patients 
with elevated liver function 
were diagnosed with DILI

DILI is a common aetiology among patients with 
unexplained liver conditions

• Prevalence of DILI in patients with jaundice: ~2–10%

• USA: the prevalence of DILI in patients with new onset 
non-alcoholic jaundice: ~4% (most cases attributed 
to APAP)

The proportion of DILI in the ALF population 
is increasing

• DILI caused by APAP and iDILI accounts for >50% 
of all cases of ALF in the USA

• UK: 57% and 11% of ALF cases were caused by 
APAP and iDILI, respectively, from 1999–2007



China Japan Korea Singapore India USA Spain Iceland France

TCM or HDS:
26.81

Anti-inflammatory 
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Herbal 
medications: 
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Chinese 
traditional 
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Anti-TB drugs: 
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Anti-infectious 
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Antibiotics: 
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Anti-infectious 
drugs: 

25

Anti-TB drugs: 
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Antimicrobial 
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non-prescription 

medications: 
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Malay CAM:
16

Phenytoin:
6.7

HDS: 
16.5

Drugs targeting 
CNS: 14

Immune 
suppressants: 

10

Psychotropic: 
22.5

Antineoplastic or 
immunomodulator: 

8.34

Anticancer drugs: 
10

Health foods or 
dietary 

supplements: 
13.7

Anti-TB drugs 
consisting of 

isoniazid, 
ethambutol 

and 
rifampicin: 6

Dapsone:
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Cardiovascular 
agents: 

10

Musculoskeletal 
agents: 

11

Psychotropic 
drugs: 

7
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12.5

Anti-infectious 
agents: 
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Dietary 
supplements: 9

Medicinal herbs 
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Olanzapine: 5.4
Drugs 

targeting CNS: 
9.4

Drugs targeting 
CVS: 
11

NSAIDs: 
6

NSAIDs: 
10

Psychotropics: 
4.90

Drugs for the 
gastrointestinal 

system: 9

Folk remedies: 
8.6

Carbamazepine:
2.9

Antineoplastic 
agents: 

5.6

Antineoplastic 
drugs: 

8

Antineoplastic 
agents: 

5

The leading cause of DILI in different countries

CAM, complementary and alternative medicines; CNS, central nervous system; CVS, cardiovascular system; DILI, drug-induced liver injury; 
HDS, herbal and dietary supplements; NSAIDs, non-steroidal anti-inflammatory drugs; TB, tuberculosis; TCM, traditional Chinese Medicine 
Li X, et al. Liver Int 2022;4:1999–2014

Most frequent causing of DILI (%)



HDS/TCM-induced liver injury in different countries

*Mainland China. DILI, drug-induced liver injury; DILIN, drug-induced liver injury network; HDS, herbal and dietary supplements; TCM, traditional Chinese Medicine 
Li X, et al. Liver Int 2022;4:1999–2014

Selected studies addressing composition ratio of HDS-induced liver injury in DILI
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DILI, drug-induced liver injury; IV, intravenous
Hoofnagle JH, Bjrnsson ES. N Engl J Med 2019;381:264‒73

Indirect hepatotoxicity: new challenges in DILI



2019 2020 2021

International DILI guidelines

DILI, drug-induced liver injury
1. EASL Clinical Guidelines: Drug-induced liver injury 2019; 2. CIOMS Working group 20201. 3. Devarbhavi H, et al. Hepatol Int 2021;15:258–82; 4. Chalasani N, et al. Am J 
Gastroenterol 2021;116:878–98.



Highlights in different guidelines

AT, anti-tubercular; DILI, drug-induced liver injury; HDS, herbal and dietary supplements; ICI, immune checkpoint inhibitor; TCM, traditional Chinese Medicine 
1. Chalasani N, et al. Am J Gastroenterol 2021;116:878–98; 2. Devarbhavi H, et al. Hepatol Int 2021;15:258–82; 3. EASL Clinical Guidelines: Drug-induced liver injury 2019; 4. 
CIOMS Working group 2020. Available from: https://cioms.ch/wp-content/uploads/2020/06/CIOMS_DILI_Web_16Jun2020.pdf ; 5. Yu YC, et al. Hepatol Int 2017;11:221–41

ACG, 20211 APASL, 20212 EASL, 20193 CIOMS, 20204 CSH, 20155

TCM/HDS-DILI + + + + ‒

AT-DILI ‒ + ‒ + ‒

ICIs-DILI + ‒ + + ‒

DILI in children + ‒ ‒ ‒ ‒

DILI with pre-existing 
liver disease

+ + ‒ ‒ ‒

Specific phenotype ‒ + + ‒ ‒



Which of the following is not a host-related risk factor 
of DILI?

DILI, drug-induced liver injury

Age1

Height 2

Pregnancy 3



Risk factors of DILI

DILI, drug-induced liver injury; DNA, deoxyribonucleic acid; HDS, herbal and dietary supplements; HLA, human leucocyte antigen 
Li X, et al. Liver Int 2022;4:1999–2014

Drug-related factors Host-related factors

Non-genetic factors

• Daily dose
• Lipophilicity
• Reactive metabolites
• Drug interactions
• Hepatobiliary transport inhibition

HDS-hepatotoxicity
• Erroneous plants substitution
• Exogenous contamination
• Intentional adulteration
• Administration route, dosage, duration, 

indications changes

Genetic factors

• Age
• Sex
• Alcohol
• Pregnancy
• Smoking
• Comorbidities

HDS-hepatotoxicity
• Immunity
• Underlying diseases
• Body constitution type

• Metabolism enzymes
• HLA polymorphisms
• Drug transporters variability
• Mitochondrial DNA mutation

Risk factors

There are no confirmed risk factors for all-cause DILI. Certain risk factors may 
contribute to the risk of DILI in a drug-specific manner



DILI and selected HLA allele associations

DILI, drug-induced liver injury; HLA, human leucocyte antigen; OR, odds ratio 
Li X, et al. Liver Int 2022;4:1999–2014

Study Cases (n) Drug Variant Ethnicity OR

O’Donohue et al. (2000)
20 patients
134 controls

Amoxicillin-clavulanate DRB1*15:01 Caucasian 9.25

Nicoletti et al. (2019) 
12 patients

8,438 controls
Carbamazepine A*31:01 Caucasian 7.3

McCormack et al. (2011)
22 patients

3,987 controls
Carbamazepine A*31:01 Northern European 12.41

Stephens et al. (2013)

11 patients
50 controls

18 patients
163 controls

Amoxicillin-clavulanate

A*3002

B*1801

Spanish

6.7

2.9

Sharma et al. (2002)
56 patients
290 controls

Isoniazid-rifampicin-pyrazinamide DQB1*0201 Indian 1.9

Nicoletti et al. (2016)
6 patients with flupirtine-DILI
614 patients with other DILI

10,588 controls
Flupirtine DRBI*16:01-DQB1*05:02 German 18.7

Fontana et al. (2018) 15 patients with terbinafine-DILI Terbinafine A*33:01 Caucasian ‒

Hoofnagle et al. (2021)
36 patients with green tea 

supplements – DILI
15,094 controls

Green tea B*35:01 ‒ ‒



AF, allele frequency; CI, confidence interval; DILI, drug-induced liver injury; HLA, human leucocyte antigen; OR, odds ratio
Cirulli ET, et al. Gastroenterology 2019;156:1707‒16.e2

rs2476601 variant in PTPN22 increased the risk of DILI caused by multiple drugs

Non-HLA variants may be potential risk factors for DILI
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Drugs
Cases 

(n)
AF OR 95% CI p

Amoxicillin/clavulanic acid 444 0.13 1.62 1.3‒1.98 0.000004
Terbinafine 15 0.20 3.23 1.29‒8.1 0.01
Sulfamethoxazole/trimethoprim 42 0.17 2.07 1.16‒3.71 0.01
Methotrexate 9 0.22 3.34 1.09‒10.16 0.03
Rofecoxib 6 0.25 4.08 1.05‒15.82 0.04
Valproic acid 16 0.18 2.43 0.99‒5.95 0.05
Flupirtine 6 0.25 4.43 0.98‒20.05 0.05
Fenofibrate 10 0.20 2.93 0.97‒8.87 0.06
Erythromycin 11 0.18 2.89 0.95‒8.78 0.06
Doxycycline 6 0.25 3.21 0.85‒12.1 0.09
Pravastatin 6 0.25 3.21 0.83‒12.47 0.09
Nimesulide 20 0.12 2.10 0.81‒5.41 0.12
Cefuroxime 4 0.25 3.45 0.69‒17.28 0.13
Ethinylestradiol/levonorgestrel 7 0.21 2.53 0.71‒9.05 0.15
Isoniazid 43 0.13 1.59 0.84‒3.02 0.16
Celecoxib 9 0.17 2.37 0.69‒8.19 0.17
Flucloxacillin 195 0.11 1.24 0.90‒1.71 0.18
Nitrofurantoin 74 0.12 1.40 0.85‒2.32 0.19
Piroxicam 5 0.20 2.85 0.60‒13.68 0.19
Gabapentin 5 0.20 2.79 0.58‒13.39 0.2
Cefazolin 21 0.14 1.59 0.67‒3.8 0.3
Mercaptopurine 10 0.15 1.72 0.50‒5.97 0.39
Imatinib 8 0.12 1.70 0.38‒7.56 0.49
Ticlopidine 5 0.10 2.01 0.24‒16.73 0.52
Atorvastatin 29 0.10 1.32 0.56‒3.09 0.53
Minocycline 32 0.11 1.29 0.58‒2.86 0.53
Interferon beta-1a 4 0.12 1.90 0.21‒16.79 0.57
Amiodarone 5 0.20 1.64 0.28‒9.73 0.59
Diclofenac 66 0.10 1.17 0.67‒2.04 0.59
Ibuprofen 15 0.10 1.36 0.41‒4.52 0.62
Herbal and dietary products 58 0.10 1.19 0.65‒2.17 0.58
Disulfiram 8 0.12 1.40 0.32‒6.13 0.65
All other therapeutic products 9 0.11 1.33 0.30‒5.93 0.71
Nicotinic acid 4 0.12 1.45 0.17‒12.17 0.73
Lisinopril 5 0.10 1.45 0.17‒12.17 0.74
Phenytoin 10 0.10 1.18 0.27‒5.11 0.82
Rosuvastatin 4 0.12 1.27 0.14‒11.29 0.83

Association with rs2476601 for drugs with ≥3 case 
carriers in the European cohort and OR >1



R≥5         Heptocellular

R≤2         Cholestatic

2<R<5    Mixed

Specific phenotype

R＝（ALT /ULN）/ （ALP / ULN）

Patterns and specific phenotype

AIH, autoimmune hepatitis; ALF, acute liver failure; ALP, alkaline phosphatase; ALT, alanine transaminase; APA, acetaminophen; AST, aspartate transaminase; 
NSAIDs, non-steroidal anti-inflammatory drugs; TB, tuberculosis
Devarbhavi H, et al. Hepatol Int. 2021;15:258-82

Phenotype Manifestations Typical agents

Acute hepatic necrosis Initially, abrupt AST and ALT elevation with mild ALP or TB elevation ±
jaundice. Later marked AST and ALT and bilirubin elevation

APAP, isoniazid

Bland cholestasis Marked and prolonged jaundice, pruritus. Moderate ALT and ALP 
elevation

Anabolic steroids, oestrogens

Cholestatic hepatitis Marked pruritus and jaundice with high ALP elevation, mild ALT 
elevation

Amoxicillin-clavulanate, cephalosporins

Drug-induced AIH Acute DILI with serologic tests ± histology compatible with idiopathic 
AIH

Nitrofurantoin, minocycline, diclofenac, statins

Acute fatty liver Non-specific symptoms to ALF. Moderate ALT elevation and lactic 
acidosis

Didanosine, stavudine, aspirin and valproate

Drug-associated fatty liver disease Non-alcoholic fatty liver disease due to specific drugs. Mild ALT ± ALP 
elevation

Tamoxifen, glucocorticoids

Granulomatous hepatitis Moderate to high ALP elevation ± jaundice Isoniazid, allopurinol, carbamazepine, sulfa drugs

Nodular regenerative hyperplasia Non-cirrhotic portal hypertension, minimal ALT and ALP elevations Azathioprine, oxaliplatin, didanosine

Sinusoidal obstruction syndrome Abdominal pain, hepatomegaly ± jaundice. Variable enzyme variations Busulfan, cyclophosphamide, gemtuzumab ozogamicin

Vanishing bile duct syndrome Persistent pruritus and jaundice with prolonged ALP and bilirubin 
elevation

Amoxicillin/clavulanate, penicillins, sulfa drugs, 
NSAIDs

Liver tumours Liver mass(es) Androgenic steroids, oestrogens



Recommended minimal elements of a 
diagnostic evaluation in the work-up of 
suspected DILI1

Recommendation on obtaining DILI history2

ANA, antinuclear antibodies; CT, computerised tomography; DILI, drug-induced liver injury; HAV, hepatitis A virus; HDS, herbal and dietary supplements; HCV, hepatitis C virus; HEV, 
hepatitis E virus; PBC, primary biliary cirrhosis; PSC, primary sclerosing cholangitis; MRCP, Magnetic resonance cholangiopancreatography MRI, magnetic resonance imaging; NAFLD, 
non-alcoholic fatty liver disease; RNA, ribonucleic acid. 1. Naga C, et al. Am J Gastroenterol 2021;116:878–98; 2. Devarbhavi H, et al. Hepatol Int 2021;15:258–82

Diagnosis: DILI related information is important 



AIH, autoimmune hepatitis; ALP, alkaline phosphatase; ALT, alanine aminotransferase; CMV, cytomegalovirus; DILI, drug-induced liver injury; EBV, Epstein-Barr virus; 
HCV, hepatitis C virus; HEV, hepatitis E virus; HSV, herpes simplex virus; MR, magnetic resonance; RNA, ribonucleic acid; ULN, upper limit of normal
Naga C, et al. Am J Gastroenterol 2021;116:878–98

Diagnosis of DILI

• Exclusion of other possible causes 
of liver injury based on clinical 
history, blood tests, liver imaging 
and/or biopsy is the strategy for 
the diagnosis of DILI

Assessment of data, causality assessment, and diagnosis:
1. Assessment of data:

a. Completeness
2. b. Literature review by use of LiverTox and PubMed
3. Clinical judgement for final DILI diagnosis
4. Expert consultation if doubt persists

Abnormal liver enzymes

Thorough history and physical
Complete review of medications and herbals and dietary supplements

Calculate R-value
R-value = serum (ALT/ALT ULN) ÷ (ALP/ALP ULN)

R-value ≥5
(hepatocellular)

<2 R-value <5
(mixed)

R-value ≤2
(cholestatic)

First-line tests: Acute viral 
hepatitis serologies, HCV RNA, 
and AIH serologies, imaging 
studies (e.g. abdominal 
ultrasound)

Second-line tests on a 
case-by-case basis: 
ceruloplasmin, serologies for 
less common viruses (HEV, 
CMV, and EBV), liver biopsy

First-line tests: Acute viral 
hepatitis serologies, HCV RNA, 
and AIH serologies, imaging 
studies (e.g. abdominal 
ultrasound)

Second-line tests on a 
case-by-case basis: 
ceruloplasmin, serologies for 
less common viruses (HEV, 
CMV, and EBV), liver biopsy

First-line tests: Imaging 
studies (abdominal 
ultrasound)

Second-line tests on a 
case-by-case basis: 
Cholangiography (either 
endoscopic or MR based), 
serologies for primary biliary 
cirrhosis, liver biopsy



AIH, autoimmune hepatitis; ALP, alkaline phosphatase; ALT, alanine transferase; DILI, drug-induced liver injury
Naga C, et al. Am J Gastroenterol 2021;116:878–98

When to consider a liver biopsy?



RECAM is at least as capable as RUCAM in diagnosing 
DILI, is more aligned with expert opinion and has better 

sensitivity to detect extreme diagnostic categories2

ALP, alkaline phosphatase; Pts, patients; RUCAM, Roussel Uclaf Causality Assessment Method
1. Zhonghua Gan Zang Bing Za Zhi 2015;23(11):810-20; 2. Hayashi P, et al. Hepatology 2022;76:18–31

Causality assessment

Criteria enzyme 
pattern 
exposure

Hepatocellular Cholestatic or mixed

Initial 
exposure

Subsequent 
exposure Pts

Initial 
exposure

Subsequent 
exposure Pts

Timing from
Drug start

Drug stop

5‒90 days
<5, >90 days

≤15 days

1‒15 days
>15 days
≤15 days

+2
+1
+1

5‒90 days
<5, >90 days

≤30 days

1‒90 days
>90 days
≤30 days

+2
+1
+1

Course Difference between peak ALT and 
ULN value

Difference between peak ALP (or bili) 
and ULN

After drug stop Decrease ≥50% in 8 days
Decrease ≥50% in 30 days

Decrease ≥50% in >30 days
Decrease <50% in >30 days

+3
+2
0
‒2

Decrease ≥50% in 180 days
Decrease <50% in 180 days
Persistence or increase or no 

information

+2
+1
0

Risk factor Ethanol: yes
Ethanol: no

+1
0

Ethanol or pregnancy: yes
Ethanol or pregnancy: no

+1
0

Age ≥50 years
<50 years

+1
0

≥50 years
<50 years

+1
0

Other drugs None or no information
Drug with suggestive timing known 
hepatotoxin w/suggestive timing
Drug w/other evidence for a role 

(e.g. + rechallenge)

‒1
‒2

‒3

None or no information
Drug with suggestive timing known 
hepatotoxin w/suggestive timing
Drug w/other evidence for a role 

(e.g. + rechallenge)

0
‒1

‒2

Competing 
causes

All group I and II ruled out
All of group I ruled out
4‒5 of group I ruled out
<4 of group I ruled out

Non-drug causes highly probable

+2
+1
0
‒2
‒3

All group Ia and IIb ruled out
All of group I ruled out
4‒5 of group I ruled out
<4 of group I ruled out

Non-drug causes highly probable

+2
+1
0
‒2
‒3

Previous 
information

Reaction in product label
Reaction published; no label

Reaction unknown

+2
+1
0

Reaction in product label
Reaction published; no label

Reaction unknown

+2
+1
0

Rechallenge Positive
Compatible
Negative

Not performed or not interpretable

+3
+1
‒2
0

Positive
Compatible
Negative

Not performed or not interpretable

+3
+1
‒2
0

RECAM was recommended by guidelines1,2

Highly probably/
Highly likely

(48)

Probable
(69)

Possible
(37)

Unlikely/Excluded
(40)

20
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−4

−2

0

2

4
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10

12

14

16

18

Unlikely/Excluded

Possible

Probable

Highly probably/Highly likely

RECAM Score by Expert’s Causality Category
(n=194)

Spearman’s Rho=0.85 (p < 0.001)

Highly probably/
Highly likely

(48)

Probable
(69)

Possible
(37)

Unlikely/Excluded
(40)

20

−6

−4

−2

0

2

4

6

8

10

12

14

16

18

RUCAM Score by Expert’s Causality Category
(n=194)

Spearman’s Rho=0.87 (p < 0.001)

Unlikely/Excluded

Possible

Probable

Highly probably/Highly likely



ACG, 20211 APASL, 20212 EASL, 20193 CIOMS, 20204 CSH, 20155

Withdrawal offending 
drug

+ + + + +

Recommended drug therapies

NAC +（adult ALF） +（adult ALF） +（adult ALF） +（adult ALF） +（adult ALF）

Corticosteroid DILI patients with 
AIH-like features 

- Routine use may 
not be 

substantiated

DILI patients with 
AIH-like features 

Patients with 
immuno-allergic 
or autoimmune 

features 

Cholestyramine ‒ Leflunomide-DILI Leflunomide and 
terbinafine-DILI

‒ ‒

Carnitine ‒ Valproate-DILI Valproate-DILI ‒ ‒

UDCA ‒ DILI with 
cholestasis

Efficacy may not 
be substantiated

Need further 
research

DILI with 
cholestasis

Magnesium 
isoglycyrrhizinate

‒ + ‒ + +

Liver-protected agents ‒ ‒ ‒ Need further 
research

+，need further 
research

Recommendations on treatment of DILI

ACG, American College of Gastroenterology; AIH, autoimmune ALF; ALF, acute liver failure; APASL, Asian Pacific Association for the Study of the Liver; CIOMS, Council for International 
Organizations of Medical Sciences; CSH, Chinese Society of Hepatology; DILI, drug-induced liver injury; EASL, European Society for the Study of the Liver; NAC, N-acetylcysteine; 
UDCA, Ursodeoxycholic acid
1. Chalasani N, et al. Am J Gastroenterol 2021;116:878–98; 2. Devarbhavi H, et al. Hepatol Int 2021;15:258–82; 3. EASL Clinical Guidelines: Drug-induced liver injury 2019; 4.CIOMS 
Working group 2020. Available from: https://cioms.ch/wp-content/uploads/2020/06/CIOMS_DILI_Web_16Jun2020.pdf; 5. Yu YC, et al. Hepatol Int 2017;11:221–41



Retrospective analysis of autoimmune, indeterminate, and drug-induced ALF patients in the 
Acute Liver Failure Study Group from 1998 to 2007

N=361 patients with ALF

Steroid use did not improve overall or spontaneous survival in patients with ALF, 
highlighting the need for effective therapies to treat ALF and DILI 

AIH, autoimmune hepatitis; ALF, acute liver failure; ALT, alanine transferase; AST, aspartate transferase; DILI, drug-induced liver injury; INR, international normalised ratio of 
prothrombin time; MELD, Model for Endstage Liver Disease; OR, odds ratio; Spont., spontaneous
Karkhanis J, et al. Hepatology 2014;59:612–21

Steroid use in ALF

AIH 
(n=66)

Indeterminate 
ALF

(n=164)
DILI

(n=131)

Patients 
treated with 
steroids, n

25 21 16

Univariate Multivariate

Variable OR p value OR p value

Steroid treatment 1.80 0.049 1.80 0.12

Diagnosis
AI-ALF
DI-ALF
Indeterminate

‒
1.18
1.00

‒
0.63
0.98

‒
1.49
1.36

‒
0.33
0.46

Male gender 1.58 0.07 ‒ ‒

Coma grade
1
2
3
4

‒
0.56
0.50
0.22

‒
0.05
0.04

<0.001

‒ ‒

Ventilatory support 0.24 <0.001 0.21 <0.001

MELD 0.93 <0.001 0.93 <0.001

INR 0.84 0.01 ‒ ‒

ALT (per 100 U/L) 1.02 <0.001 1.04 <0.001

AST (per 100 U/L) 1.01 0.004 ‒ ‒

Bilirubin 0.93 <0.001 ‒ ‒

pH <7.4 0.60 0.13 ‒ ‒
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Uni- and multivariable analysis to predict 
spontaneous survival

Steroid No steroids



Pivotal data of Essentiale® in DILI due to AT-drugs

• Randomised, double-blind study in pulmonary tuberculosis

• 120 patients with pulmonary tuberculosis received rifampicin, isoniazid and ethambutol for 12 weeks; 101 patients were 
evaluable and were randomised to receive: 

‒ Essentiale®, 600 mg, t.i.d. (n=49) 

‒ Placebo (n=52)

➢ Significantly more patients receiving placebo showed elevated values for ALT (≥47 units/L) or 
AST (≥35 units/L) during the study (p<0.05)

Percentage of patients with an increase in serum AST and ALT activities during 
anti-tuberculous treatment and receiving preventative treatment with Essentiale® or placebo 

ALT, alanine transaminase; AT, AT, anti-tubercular; AST, aspartate transaminase; DILI, drug-induced liver injury; t.i.d., three times a day; WHO, World Health Organization 
Marpaung B et al. Therapiewoche 1988;38:734‒40

AST; 
38.50%

AST; 
16.30%

0%

25%

50%

Placebo (n=52) Essentiale® (n=48)

ALT; 
25.00%

ALT; 
8.20%

0%

25%

50%

Placebo (n=52) Essentiale® (n=48)

p<0.05 p<0.05



• Open-label, controlled study in solid malignant tumours patients

• 150 patients with solid malignant tumours received chemotherapeutic agents for 3 weeks in combination with: 

‒ Essentiale®, 600 mg, t.i.d (n=70) (chemotherapy 202 episodes) 

‒ Chemotherapy alone (n=55) (chemotherapy 231 episodes) 

➢ Lower incidence of liver dysfunction with Essentiale® after chemotherapy (16.8% vs 44.2%, p<0.0001) and 
lower hepatoxicity grade (2.5% vs 13.9%, p<0.0001) ta of Essentiale in DILI due to chemotherapeutic agents

ALT, alanine transaminase; DILI, drug-induced liver injury; t.i.d., three times a day; WHO, World Health Organization 
Wu M, et al. Chin J Clin Oncol 1998;25:663‒5
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DILI can be seen in patients with COVID-19 

The aim of this systematic review was to characterise the role of conventional drugs in causing 
DILI in patients with COVID-19, and to define characteristic features of these patients  

*Based on Roussel Uclaf Causality Assessment Method criteria using ALT and ALP as diagnostic parameters
ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate transaminase; COVID-19, coronavirus disease 2019; DILI, drug-induced liver injury
Teschke R, et al. Int J Mol Sci 2022;23:4828

Clinical improvement was seen in most patients, likely due to 
quick cessation of drugs; however, one patient died 

Patient characteristics 

The most common cause of DILI was anti-viral drugs given 
empirically for their known therapeutic efficacy in other viral infections

Hepatocellular 
injury was more 

often reported than 
cholestatic or 
mixed injury* 

Maximum ALT 
levels reported 

1.541 U/L

Maximum AST 
levels reported 

1.079 U/L

ALT:AST ratio 
range

0.4–1.4

Key results

Patient characteristic

Patients with 
DILI and 
COVID-19 
(N=393)

Mean or median age, years 54.3–56 

Male:female ratio 1.8–3.41
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