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Occupational Hepatic Disorders in Korea 

Occupational hepatic disorders are classified into toxic hepatitis, viral hepatitis, and 
chemical-induced malignancy in Korea. Toxic hepatitis cases were reported in workers who 
were exposed to dimethylformamide, dimethylacetamide, or trichloroethylene. Pre-
placement medical examination and regular follow-up are necessary to prevent the 
development of toxic hepatitis. Viral hepatitis was chiefly reported among health care 
workers such as doctors, nurses and clinical pathology technicians who could easily be 
exposed to blood. Preventive measures for these groups therefore include vaccination and 
serum monitoring programs. Hepatic angiosarcoma caused by vinyl chloride monomer 
(VCM) exposure is a very well known occupational disease and it has not been officially 
reported in Korea yet. Some cases of hepatocellular carcinoma were legally approved for 
compensation as an occupational disease largely by overwork and stress, but not supported 
by enough scientific evidence. Effort to find the evidence of its causal relationship is 
needed.

Key Words:  Dimethylformamide; Trichloroethylene; Drug-Induced Liver Injury; Viral 
Hepatitis; Health Care Workers

Hyoung Ryoul Kim1, and Tae Woo Kim2

Department of Preventive Medicine and Industrial 
Medical Center1, The Catholic University of Korea, 
College of Medicine, Seoul; Occupational Safety and 
Health Research Institute2, KOSHA, Incheon, Korea

Received: 27 February 2010
Accepted: 14 October 2010

Address for Correspondence:
Hyoung Ryoul Kim, M.D.
Department of Preventive Medicine and Industrial Medical 
Center, The Catholic University of Korea, College of Medicine,  
49 Yuksam-gil, Yeouido-dong, Yeoungdeungpo-gu, Seoul  
150-713, Korea
Tel: +82.2-3779-2267, Fax: +82.2-782-6017
E-mail: cyclor@catholic.ac.kr

DOI: 10.3346/jkms.2010.25.S.S36  •  J Korean Med Sci 2010; 25: S36-40

REVIEW
Occupation & Environmental Medicine

INTRODUCTION

Hepatic disorders are very common in Korea. The Korea Nation-
al Health and Nutrition Examination Survey (KNHANES) in 
2005 showed that 3.7% of the total population were hepatitis B 
virus carriers (1); and the health examination for workers in 
2007 reported that hepatic disorders ranked the second highest 
after hypertension, at 139.3 per 10,000 workers (2).
  The reason hepatic disorders are very important in occupa-
tional medicine is that most chemicals are metabolized in the 
liver and toxic metabolites generated through the metabolism 
are the main cause of liver damage. However, many hepatic dis-
eases are difficult to diagnose due to nonspecific clinical mani-
festations. Moreover, as hepatic diseases like alcoholic or viral 
hepatitis are common in Korea, it is difficult to confirm occupa-
tional hepatic disorders. Simultaneous conditions, such as viral 
hepatitis and alcohol or drug abuse, may confound the liver dis-
orders caused by specific occupational hepatotoxic agents. Toxic 
hepatic disorders can be divided into three categories accord-
ing to their etiology: viral hepatitis (inflammatory liver disor-
ders), chemical-induced injuries, and physical agent-induced 
lesions (radiation) (3). Hepatic toxic disorders are generally 
viewed as occupational disorders, and the aggravation of he-
patic disorders due to overwork has been also reported as an 
occupational disease in Korea.
  This article will review the scale of occupational hepatic dis-
orders in Korea, cases of toxic hepatitis, cases of occupational 

viral hepatitis and occupational hepatocellular carcinoma due 
to overwork and stress. 

OCCUPATIONAL HEPATIC DISORDERS IN KOREA

Hepatic disorders
Health examination is carried out every two years for clerical 
workers and every year for non-clerical workers in Korea. The ex-
amination includes liver function tests. In 2007, 70,345 of 5,049,400 
workers who underwent these health examinations were diag-
nosed with abnormal findings in liver. This marked the second 
highest prevalence rate, following hypertension (Fig. 1). In the 
National Health and Nutrition Examination Survey, performed 
every three years in Korea, the proportion of hepatitis B virus 
carriers in 2005 was 3.7% of the total population, which was low-
er than that in 1998 and 2001 surveys, but still high (Fig. 2).

Occupational hepatic disorders
In 1999, the Korea Workers’ Compensation and Welfare Service 
(COMWEL) reported 2 cases of toxic hepatitis caused by dimeth-
ylformamide (DMF), 3 cases of hepatocellular carcinoma due 
to overwork and 7 cases of liver cirrhosis (Table 1) (4). Between 
2001 and 2003, 14 occupational viral hepatitis cases were report-
ed (1 case of hepatitis A, 10 cases of hepatitis B, and 3 cases of 
hepatitis C). Six cases of toxic hepatitis caused by DMF, 4 cases 
of toxic hepatitis due to waste materials, and 1 case of hepato-
cellular carcinoma due to overwork were reported during the 
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same period (5). While the number of reported occupational 
hepatic disorders was very small, it is likely that there may be a 
much higher number of unreported cases given the high preva-
lence of hepatic disease in the general population.

Occupational toxic hepatitis 
Hepatotoxic substances have been classified as either intrinsic 
or idiosyncratic based on their presumptive mechanism of ac-
tion. Most hepatotoxins are intrinsic toxins; i.e., their hepatotox-
icity is a predictable property of the substance itself, and most 
individuals will be affected if the dose is high. Most intrinsic 
toxins, called direct toxins, are defined as substances or their 
metabolites that directly injure the liver rather than indirectly 
interfering with metabolic pathways. Acute and subacute injury 
by such agents produces varying degrees of hepatocellular in-
jury with necrosis and steatosis. A few hepatotoxins are idiosyn-
cratic, in that they cause liver injury that is sporadic and gener-
ally not dose-related, possibly due to hypersensitivity or immu-
nologic-type reaction (3). In Korea, DMF, dimethylacetamide 
(DMAc) and trichloroethylene (TCE) have been known as idio-

syncratic agents which induce toxic hepatitis. Also, a case of tox-
ic hepatitis of a worker who used methylene chloride as a de-
greasing agent was reported in the year of the report (2004) (6).
  Generally, three conditions must be satisfied for diagnosis of 
occupational toxic hepatitis. First, the liver damage must occur 
after a worker commences employment at the workplace in 
question. Second, liver enzyme levels must increase to at least 
double the upper limit of normal levels, while pre-exposure se-
rum aspartate aminotransferase (AST) and alanine aminotrans-
ferase (ALT) levels must be in the normal range. Third, other 
possible causes of liver disease should be excluded (7-9).

Toxic hepatitis caused by carbon tetrachloride and 
chloroform 
The best-known major hepatotoxic chemicals are halogenated 
compounds such as carbon tetrachloride (CCl4) and chloroform. 
Use of these materials has been strictly restricted in Korea, so 
there have been very few recent reports of toxic hepatitis caused 
by these chemicals. However, a Korean company has used inci-
dentally these hepatotoxic chemicals in an overseas workplace, 
with several toxic hepatitis cases. Carbon tetrachloride and chlo-
roform were found in a detergent that the company used, exceed-
ing twice the occupational exposure limits. Eighteen (64.3%) of 
28 workers who used the detergent had signs of typical toxic 
hepatitis. Of particular note, 8 workers (28.6%) showed severely 
decreased liver function with ALT levels higher than 100 IU/L, 
and one worker presented with laboratory findings indicative 
of serious liver damage (10). 

Toxic hepatitis caused by DMF and DMAc
DMF is a colorless, water-soluble liquid with a faint ammonia-
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Fig. 1. Prevalence of major diseases found in the the National Health and Nutrition 
Examination Survey conducted in 2007 (number per million).
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Fig. 2. Trend of HBs Ag positive prevalence in Korea.

Table 1. Occupational liver disease approved by Korea Worker’s Compensation and 
Welfare Service in 1999 (4)

Disease
Disease sub-
classification

Hazardous agents Job title

Infection Hepatitis B (8) HB virus (3), overwork 
stress (4), Toxic 

material (1)

Doctor (2), Clinical pathology 
technician (1), Sales manager 
(1), Finance clerks (1), Clerk of 
package industry (1), Machine 

repairing workers (1), Fire 
extinguishing of building 

concierges (1)
Hepatitis C (2) HC virus (2) Nurse (1), Clinical pathology 

technician (1)
Cancer Hepatocellular 

carcinoma (3)
overwork and stress 

(3)
Reporter (1), researcher (1), 

aircraft mechanic (1)
Liver Toxic hepatitis Dimethylformamide (2) Synthetic leather  

manufacturer (2)
Liver  

cirrhosis (7)
Dimethylformamide 
(1), Overwork and 

stress (6)

Plastics manufacturer (1), 
Finance clerks (3), Insurance 

clerk (1), Manager of 
construction (1), Manager of 

airport management  
corporation (1)

Number in parenthesis means reference number.
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like odor. It is widely used as a solvent, especially for resins and 
polar polymers, and is also employed as a booster or co-solvent 
in applications such as protective coatings, adhesives, films, and 
printing inks. DMF is a component of many paint removers and 
is used in selective gas absorptions and solvent extractions (11).
  According to the data of the surveillance system in Gumi, 
Gyeongsangbuk-do, 34 cases of toxic hepatitis were reported 
from 1 January 2001 to 30 April 2002. All these cases occurred in 
2 synthetic fiber producing companies which used DMF and 
DMAc. And 28 of the 34 cases were detected through the sur-
veillance system that included liver function tests every 10 days 
for 3 months. In 30 cases (88.2%), toxic hepatitis occurred with-
in 3 months of workers starting work at the company (Table 2) 
(12). Table 3 shows the cases of toxic hepatitis caused by DMF 
or DMAc in Korea (Table 3). Most cases occurred within 2 or 3 
months of starting work, but the shortest period was 4 days. 
Synthetic fiber (spandex) production and synthetic leather pro-
duction companies were the sources of DMF and DMAc. Most 
workers recovered from the disease with treatment after early 
detection, but there were also cases of death in spite of proper 
treatment.
  The close observation of 997 workers who worked in synthetic 
fiber production using DMAc from 1 February 2000 to 30 June 
2004 revealed 72 cases of suspected toxic hepatitis (13). There 
were no cases that occurred within 2 weeks of starting employ-
ment, with most cases occurring between 2 and 17 weeks of 
starting employment. The incidence was high between 2 and 9 

weeks after starting work, and the highest incidence was seen 
between 4 to 5 weeks after starting work. Most workers quickly 
improved after exposure was discontinued; and at 48-week fol-
low up all cases had resolved. These cases of toxic hepatitis thus 
seem to have been induced by an idiosyncratic mechanism.

TCE-induced toxic hepatitis
TCE is a colorless, nonflammable liquid with a sweetish odor 
resembling chloroform. In the past, TCE was used as an extract-
ant in food-processing, but this was discontinued in 1975 and it 
is now used for vapor degreasing and as a solvent. It is some-
times used as a surgical anesthetic and analgesic (14).
  In one report, as many as 10% of workers exposed over 30- 
work-years to TCE became jaundiced, with subacute or mas-
sive hepatic necrosis and postnecrotic scarring noted at autop-
sy (15). Exposure to TCE can also result in hepatic necrosis sim-
ilar to that seen with carbon tetrachloride. 
  In addition to the intrinsic pathway mechanisms mentioned 
above, several cases of TCE toxic hepatitis induced through id-
iosyncratic pathways have also been reported in Korea. Table 4 
shows some cases of toxic hepatitis caused by TCE exposure. In 
these cases most toxic hepatitis occurred about 30 days after 
exposure began (Table 4) (16-20). These findings are similar to 
those of Phoon et al., who showed that symptoms related to tox-
ic hepatitis were reported approximately 2 to 5 weeks after ex-
posure to TCE (21).

Strategies to prevent toxic hepatitis
Toxic hepatitis caused by DMF, DMAc and TCE, which have 
been characteristically reported in Korea, is considered to oc-
cur through idiosyncratic mechanisms for two reasons: it oc-
curs approximately one month or longer after starting work, 
and it even occurred in workplaces with exposure levels lower 
than the occupational exposure limit.

Table 3. Reported cases of DMF or DMAc induced toxic hepatitis in Korea (10)

Year Disease Gender Age (yr)  Work duration Industry Outcome

2003 Toxic hepatitis Male 23 4 days Polyurethane-gloves production Recovery
2000* Toxic hepatitis Male 34  15 weeks Spandex fiber production Recovery
2000* Toxic hepatitis Male 23    6 weeks Spandex fiber production Recovery
2000* Toxic hepatitis Male 40  10 weeks Spandex fiber production Recovery
2000* Toxic hepatitis Male 25  13 weeks Spandex fiber production Recovery
2000* Toxic hepatitis Female 26  11 weeks Spandex fiber production Recovery
2000* Toxic hepatitis Male 31  10 weeks Spandex fiber production Recovery
2000* Toxic hepatitis Female 47    7 weeks Spandex fiber production Recovery
1998 Toxic hepatitis Male 24     2 months Sythetic leather Recovery
1998 Toxic hepatitis Male 21     2 months Textile manufacturing Recovery
1997 Fulminant hepatitis Male 23     2 months Sythetic leather Death
1995 Toxic hepatitis Male Unknown     Unknown Sythetic leather Recovery
1995 Toxic hepatitis Male Unknown     Unknown Sythetic leather Recovery
1994 Fulminant hepatitis Male 56     2 months Sythetic leather Death
1993 Toxic hepatitis Male 43     2 months Textile manufacturing Recovery

*DMAc induced toxic hepatitis.

Table 2. Latency period in toxic hepatitis by DMF and DMAc (12)

Working duration (month) Frequency

≤1 10
1-<2 11
2-<3   9
3-≤6   4
Total 34
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  Such toxic hepatitis can be detected early by pre-placement 
medical examinations and regular follow-up every 10 days after 
placement. Because this kind of toxic hepatitis is still reported 
in the 2000s, and victims of these chemicals were mostly immi-
grant workers and workers of small enterprises, it is necessary 
to intensify education and supervision of employers. Further-
more, active involvement of an occupational physician is also 
required in prevention and treatment.

Occupational viral hepatitis
Viral hepatitis is an endemic disease in Korea. It is also com-
monly reported as an occupational disease. Health care work-
ers and intravenous drug users are especially at risk for HBV and 
HCV infections (3). According to the data of Korean health care 
providers, 4 cases of viral hepatitis were approved in 1999 and 5 
cases in 2000 (Table 5). These cases were nurses, doctors and 
clinical pathology technicians, and they were infected while 
collecting blood (22). Accidental blood contamination such as 
needle stick injury seems to be the main route of infection.

Malignancy
Vinyl chloride monomer (VCM) exposure can induce hepato-
cellular carcinoma and hepatic angiosarcoma. While hepatic 
malignancy due to VCM has not been reported in Korea yet, ac-
tive surveillance is clearly required for the many employees cur-
rently exposed to VCM while working at chemical industrial 
complexes.  
  While 3 cases of occupational hepatic malignancy due to over-
work were approved by the court in 1999 (4), only 1 case was 
approved between 2001 and 2003 (5). In the past, many cases of 
hepatic malignancy were approved as occupational diseases by 

the court, despite the disagreement of COMWEL, because the 
court deemed it legally reasonable that high levels of job stress 
and overwork hastened the natural course of the disease, espe-
cially in hepatitis B carriers and even in the absence of chemical 
exposure. However, such approvals have decreased recently be-
cause of the lack of scientific evidence. 
  Overwork has typically been legally accepted as a cause of 
occupational hepatic malignancy in Korea. This reflects the rec-
ognition of the high prevalence of overwork in Korea and the 
fact that, despite the efforts of Industrial Accident Compensa-
tion Insurance, the Korean social security service is unable to 
adequately compensate hepatic malignancy patients. Occupa-
tional hepatic malignancy due to overwork may decrease in the 
future, if overwork decreases and if other social security servic-
es, such as health insurance, expand their roles.

CONCLUSION

Alcoholic hepatic disease and viral hepatitis are very common 
in Korea and this characteristic makes it hard to diagnose occu-
pational hepatic disorders. Deaths from toxic hepatitis due to 
DMF have been reported quite recently, and this indicates that 
sufficient preventive measures have not yet to be taken. Health 
care providers are a high-risk group for occupational hepatic 
diseases in that they have a high possibility of exposure to blood 
and there are many hepatitis B virus carriers in Korea. Sufficient 
education and preventive measures, including active strategies 
like vaccination for health care providers, are therefore required. 
Occupational hepatic malignancies should be a topic of active 
research in the near future. 
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