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EASL Foundation Committed to Shed New Light on OLD



Why a Clinical Practice Guideline on Occupational
Liver Diseases (OLD) ?

1. Centre for evidence Based Medicine. Levels of evidence n.d. https://www.cebm.net/2009/06/oxford-centre-evidence-based-medicine-levels-evidence-
march-2009/,2.Aithal, et al. Clin Pharmacol Ther 2011;89:806–15.

 Hepatotoxicity is the most common organ injury due to occupational and environmental exposures
to industrial chemicals. Recommendations from liver societies not available.

 Like DILI and ethanol,OLD recapitulates an injury linked to gene/enviroment interaction.

 As of May 2011 > 60 million unique chemicals were registered with the Chemical Abstracts Service 
Registry.

 33% of the 677 most common workplace chemicals reported in the National Institute of
Occupational Safety and Health Pocket Guide are associated with hepatotoxicity. (Tolman
and Sirrine 1998)

 The prevalence of OLD is undefined.
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The Mission of  CPG on OLD

1. Centre for evidence Based Medicine. Levels of evidence n.d. https://www.cebm.net/2009/06/oxford-centre-evidence-based-medicine-levels-evidence-
march-2009/,2.Aithal, et al. Clin Pharmacol Ther 2011;89:806–15.



Occupational Liver Diseases

1. Challenges in obtaining the occupational history and diagnosis

2. Clinical pathological spectrum

3. Liver tumours associated with exposure

Outline
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Collecting the Occupational History - 1 

STRUCTURE OF THE OCCUPATIONAL HISTORY 



Collecting the Occupational History - 2
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No predictive models of 
human toxicity

Mimic all types of liver
injury

Diagnosis of exclusion
Abscence of biomarkers

Acute vs chronic exposure
Ascertaining level of exposure

Occupational Liver Disease
In need of recognition

Why Diagnosis of OLD Remains Challenging
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How  Workers Get Exposed to  Toxicants and Risk Modifiers

Cheung AC et al Hepatology 2019
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Clinico-Pathological Spectrum of OLD

Courtesy of Prof M Lucena



Acute OLD Rarely Occurs
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Chronic Non Malignant OLD

 Possible excess risk of cirrhosis in workers exposed to VCM,bar staff of both sexes,male seafarers, 
caterers ,cooks and kitchen porters (likely alcohol related).

 No consistent associations with other exposures



Selected Chemicals Associated with TASH in Humans or Animal Models



Risk factors associated with NASH :  G1  Exposure to chemicals 

G2  Exposure + metabolic conditions

G3  No exposure, + metabolic conditions 

Cotrim HP et al Liver Intern 2004, 24, 131–135; Cotrim HP et al. JAMA 2005 

Toxicant Associated Steatohepatitis (TASH) in Petrochemicals Workers 
+/- Associated Metabolic Conditions



Toxicant Associated Steatohepatitis (TASH) in Non Obese VC Workers

Cave M et al Hepatology 2010

Highly exposed :  steatohepatitis in 80%. Of these,

55% had fibrosis and 18%  had hemangiosarcoma. 
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Hepatic Angiosarcoma(HAS)

Hypervascular mass in S2 and S3

X100 HE stain. Fusiform cells with pleiomorphic nuclei 
lining the sinusoids,areas of hemorrhage and necrosis.

M : F = 4 to 1 , 60–70 yr

- Background liver disease

- Abdominal pain,weight loss,malaise,portal hypertension,

hemoperitoneum, extrahepatic metas.

Diff.diagnosis HEHE,KS,benign vascular tumors,metas.

Risk factors Thorotrast,VC monomers,arsenic,radiations,

drugs and chronic liver diseases.

Lazar DC et al WJCO 2019



Hepatic Epitelioid Hemangioendotelioma(HEHE) 

Lollipop sign
M : F = 3 to 2 , 30–40  yr

- No background liver disease

- From no symptoms to oligosymptomatic portal

hypertension,VOD

Diff. diagnosis AS, KS, metas,VOD,Budd Chiari 

Risk factors OC,alcohol,VH, VC & asbestos

Lazar DC et al WJCO 2019



Mundt KA, et al. Occup Environ Med 2017;74:709–716. 

Liver Cancer Mortality in Vinyl Chloride Exposed Workers
35 Plants in the USA
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Liver Cancer Mortality in Vinyl Chloride Exposed Workers
35 Plants in the USA



Sequential Development of HCC and Liver Angiosarcoma 
in a Vinyl Chloride Exposed Worker

Guido M et al Human Pathol 2006

HCC 4 cm S7                               TASH
Micronuclei

Angiosarcoma

 78 y.o. autoclave cleaner exposed from 1991 to 1996 to vinyl chloride (4100 ppm/yr)

 However : KRAS G12D point mutation in AS not in HCC

2009 2012



EASL CPG OLD J Hepatol 2019 ; 1. Mundt KA et al. Occup Environ Med 2017

OLD.Liver Malignancies
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Recommendation 

Surveillance with ultrasounds for development of emergent liver 

neoplasms is recommended for workers exposed to high levels of 

VCM in the past, i.e. until the mid-1970s, as defined by their job 

title (reactor cleaners).
Level 2 (Historic 

cohort studies)
C

Surveillance with US for Workers Highly Exposed to VCM

Grade of evidence Grade of recommendation
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- Acute liver injury
- TASH
- Fibrosis/cirrhosis
- Vascular disease
- Neoplasm

Rule out:
- Viral/infectious hepatitis
- Biliary obstruction
- Alcoholic hepatitis
- Autoimmune hepatitis
- Ischaemic injury
- DILI

Liver biopsy:

Usually required to
characterize the phenotype

Confounding factors:
- NAFLD
- Alcohol abuse
- Pre-existing chronic 
liver disease
- Drug therapy:     
tamoxifen, 
amiodarone, 
methotrexate

Search for:

- Presence of 
other organ 
involvement 
-Hypersensitivity 
/ autoimmune
manifestations

Approach to the Assessment and Diagnosis of OLD 



Take Home Message

 Collecting the occupational history is crucial. Patients must be assessed by a
multidisciplinary team.

 Acute liver disease is rare compared to chronic liver injury. There are many
sensitizing cofactors.

 Liver angiosarcoma is clearly associated with high exposure to vinyl chloride
(in the past only), HCC is possible, cirrhosis is unlikely.

 Hepatitis and cholestasis are the dominant occupational lesions, often
obscured by comorbidities such as alcohol and metabolic steatohepatitis.

 The unmet needs : availability of specific tests of toxicity.
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Unmet Needs and Future Research 


