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Abstract

Potential causes of abnormal liver function tests include
viral hepatitis, alcohol intake, nonalcoholic fatty liver
disease, autoimmune liver diseases, hereditary diseases,
hepatobiliary malignancies or infection, gallstones and
drug-induced liver injury. Moreover, the liver may be
involved in systemic diseases that mainly affect other
organs. Therefore, in patients without etiology of liver
injury by screening serology and diagnostic imaging, but
who have systemic diseases, the abnormal liver function
test results might be caused by the systemic disease. In
most of these patients, the systemic disease should be
treated primarily. However, some patients with systemic
disease and severe liver injury or fulminant hepatic
failure require intensive treatments of the liver.
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INTRODUCTION

Potential causes of abnormal liver function tests include

EDITORIAL

viral hepatitis, alcohol intake, nonalcoholic fatty liver
disease, autoimmune liver diseases and hereditary diseases
such as hemochromatosis, a,-antitrypsin deficiency and
Wilson’s disease. Many patients with liver injury are likely
to be treated with several drugs, increasing the possibility
that their liver injuries are drug-induced. Some patients
with liver injury, however, have underlying systemic
diseases, which may also affect their livers. Knowledge of
liver involvement in systemic diseases is important for the
accurate diagnosis of liver injury and to avoid unnecessary
examination and treatment. This review will describe liver
injury caused by various systemic diseases.

CARDIOVASCULAR DISEASES

Ischemic hepatitis

The pathophysiology of ischemic hepatitis, also known as
“shock liver”, is pootly understood'". Patients usually show
rapid (within 24-48 h) and dramatic transient increases in
serum aminotransferase, lactate dehydrogenase (LDH)
levels and bilirubin following periods of hemodynamic
instability or hypoxia. Three features distinguish ischemic
hepatitis from acute viral hepatitis: LDH elevation is more
marked in ischemic than in viral hepatitis; serum aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT) concentrations rapidly return to normal in ischemic
hepatitis, usually within 7-10 d; and ischemic hepatitis
is more often complicated by renal damage®. Tschemic
hepatitis has several etiologies (Table 1),

Liver congestion

Liver congestion is caused by acute or chronic right-
sided heart failure and is manifested by hepatomegaly
(95%-99%), ascites (7%-49%), splenomegaly (12%-25%)
and/or jaundice (< 20%)™". In addition, patients
often show signs indicative of heart failure, including
peripheral edema and pleural effusion. Liver function
tests show that serum bilirubin is elevated, usually to
1-5 mg/dL and mostly in the unconjugated form, in
24%-81% of patients, depending on the severity of
heart failure” ., Bilirubin concentrations rapidly return
to normal 3-7 d after improvement of right-sided heart
failure. In addition, 3%-50% of patients with heart
failure show elevated levels of serum aminotransferases,
with the elevation of AST more marked than that of
ALT™?. Elevated serum alkaline phosphatase (ALP) is
observed in 10%-20% of patients with right-sided heart
failure, but these levels return to normal within 1 wk
after improvement of heart failure™”.
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Etiologies of ischemic hepatitis
Left ventricular failure

Acute myocardial infarction
Cardiac arrhythmia
Prosthetic valvular dysfunction
Cardiomyopathy
Pericardial tamponade
Other causes of shock
Trauma
Burns
Dehydration
Hemorrhage

Cardiac cirrhosis

Cardiac cirrhosis may occur after longstanding hepatic
congestion, but its incidence is relatively low. Although
liver cirrhosis has no characteristic biochemical markers,
a multivariate analysis found that elevated concentrations

of AST and bilirubin are prognostic of poor outcome'”,

HEATSTROKE

The liver is extremely sensitive to thermal injury and is a
frequent site of tissue injury in patients with heatstroke,
with almost all of these patients experiencing liver
injury"”. Elevated serum ALT concentration is the most
common feature in patients with heatstroke, and may
lead to acute hepatic failure®, Liver function tests usually
return to normal after 2 wk, but may remain elevated

after 1 mo.

CONNECTIVE TISSUE DISEASES

Connective tissue diseases often involve the liver, and
various forms of hepatic involvement have been reported.
Laboratory markers and liver diseases associated with
connective tissue diseases are summarized in Table 2!"'",
For example, liver disease has been shown to be a
common complication of systemic lupus erythematosus
(SLE). Elevated serum ALT has been observed in 21%
of patients with SLE", and 4.4% of patients with SLE
may have serious chronic liver diseases, including chronic
active hepatitis and liver cirrhosis'”'?. The most common
liver histologic manifestation of SLE is steatosis, which
may not be associated with corticosteroid therapy' . Tt is
important to distinguish lupus-related chronic hepatitis
from autoimmune hepatitis (AIH), because patients with
the latter often rapidly progress to liver cirrhosis unless
they are treated with appropriate and sufficient doses of
corticosteroids. Inasmuch as corticosteroid treatment
can improve liver biochemical abnormalities in either
disease, a response to the drug does not contribute to
the differential diagnosis. The presence of anti-smooth
muscle antibody, which is found in patients with AIH
but not in those with lupus-related liver disease, may be
helpful for distinguishing these two diseases""”. There
have been reports of patients with overlapping SLE and

[13-16

autoimmune hepatitis' >, thus confusing the diagnosis
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Connective Abnormal liver Liver disease or histology
tissue disease  function tests

Juvenile Elevated Drug hepatotoxicity
rheumatoid aminotransferases Massive hepatomegaly
arthritis Infiltration of portal tracts by

chronic inflammatory cells
Acute necro-inflammatory
disease
Felty syndrome Elevated ALP and
aminotransferases

Chronic hepatitis

Drug hepatotoxicity
Nodular regenerative
hyperplasia

Portal fibrosis

Sinusoidal lymphocytosis
Amyloidosis
Macronodular cirrhosis
Hepatomegaly
Rheumatoid  Elevated ALP, Drug hepatotoxicity
correlate with severity Autoimmune chronic
hepatitis (type 1)
Nodular regenerative

arthritis
of arthritic activity

hyperplasia
Primary biliary cirrhosis
Amyloidosis
Spontaneous hepatic rupture/
Necrotizing arteritis
Steatosis
Elevated ALP and
aminotransferases

Polymyalgia
rheumatica

Drug hepatotoxicity

Steatosis

Lymphocytic infiltration of
portal tracts

Granulomas

Hyperplasia of perisinusoidal
stellate cells

Primary biliary cirrhosis
Elevated ALP and Primary; 7% have liver

aminotransferases

Sjogren’s
syndrome dysfunction, mostly PBC
Secondary; 40%-70%
have PBC

Hepatic involvement Drug hepatotoxicity

is low; Elevated ALP, CREST syndrome (PBC)

Spotty calcification

Scleroderma

mild elevation

of aminotransferases  Idiopathic portal hypertension

and bilirubin Cirrhosis

Nodular regenerative

hyperplasia

Hepatomegaly

Drug hepatotoxicity

erythematosus aminotransferases in ~ Autoimmune chronic

up to 50% of patients hepatitis (type 1)

Venous congestion
Nodular regenerative

Systemic lupus Elevated

hyperplasia

Hepatic infarction
Steatosis

Venous thrombosis
Granulomatous hepatitis
Centrilobular necrosis

Cirrhosis
Adult Still's Elevated ALP and Moderate portal mononuclear
disease aminotransferases cell infiltration with occasional

focal hepatocyte necrosis

of liver disease in SLE patients. Criteria are needed for
the differential diagnosis of AIH and lupus-related liver
disease in patients with SLE.
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HEMATOLOGICAL DISEASES

Hodgkin disease

Liver infiltration of malignant cells has been reported in
14% of patients with Hodgkin disease, and hepatomegaly
in 9% of patients with stage I -1l and in 45% of patients
with stage [I-IV disease'”. In addition, mild elevations of
aminotransferases and moderate elevation of ALP can
occur, due to tumor infiltration or extrahepatic bile duct
obstruction”. However, cholestasis in zone 3, which was
not associated with extrahepatic obstruction or tumor
infiltration, has been described; this cholestasis may be
due to vanishing bile duct syndrome''.

Non-Hodgkin lymphoma

Lymphoma cell infiltration of the liver is more common
in non-Hodgkin than in Hodgkin disease, with 16%-43%
of non-Hodgkin patients showing hepatic involvement"”.
Extrahepatic obstruction is also more common in non-
Hodgkin than in Hodgkin disease. Moreover, hepatic
infiltration is more common in low-grade B-cell
lymphomas (small cell) than in high-grade (diffuse large
B-cell, T-cell histiocytic) lymphomas'”. Liver function
tests show mild to moderate elevations in serum ALP, and
hepatomegaly may occut!", Although liver involvement in
both Hodgkin and non-Hodgkin lymphomas may present
as acute hepatic failure™ !, liver transplantation should be
avoided™. Jaundice due to non-Hodgkin lymphoma can
be distinguished from that due to viral hepatitis or drug
hepatotoxicity by the presence of liver enlargement and
lactic acidosis in lymphomam.

Chronic lymphoid leukemia (CLL)

Patients with CLL often show mild to moderate liver
enlargement and extensive lymphocytic infiltration in the
portal tracts, with functional impairment of the liver in
late stages[zg‘zg].

Hairy cell leukemia

Leukemia cells often infiltrate the liver, in both the portal
tracts and sinusoids, and liver enlargement has been
observed in up to 40% of patients with this disease™.

Acute leukemia

Although hepatic involvement in acute leukemia is
usually mild and silent at the time of diagnosis”’, a
post mortem study showed liver infiltration in > 95%
of ALL and up to 75% of AML patientsm. In ALL,
infiltration was confined to the portal tracts, whereas, in
AML, infiltration was observed in both portal tracts and
sinusoids. Massive leukemic cell infiltration of the liver
may present as fulminant hepatic failure™. In patients
with acute leukemia, drug-induced liver injury and
bacterial or fungal infections may also affect the liver.

Multiple myeloma
Hepatomegaly has been observed in 15%-40% of
patients with multiple myeloma and may sometimes be

accompanied by splenomegalym,s ]

Primary myelofibrosis

Liver involvement is common in patients with primary
myelofibrosis, and liver enlargement is observed in almost
all patients. The mechanisms of liver involvement have
been associated with extramedullary hematopoiesis,
increased hepatic blood flow and hemosiderosis caused
by multiple blood transfusions””. Ascites and esophageal
varices secondary due to portal hypertension has
been found in 7% of these patients™ " and nodular
regenerative hyperplasia of the liver following obstruction
of intrahepatic portal vein branches may augment the
portal hypertension””. The most common liver function
abnormality in patients with primary myelofibrosis is
elevated ALP, which has a frequency of 40%-60% and
which may be associated with the severity of sinusoidal
dilatation™.

Polycythemia vera

Although direct liver involvement is uncommon, some
patients may present with acute or chronic Budd-Chiari
syndrome™”.

Chronic myeloid leukemia (CML)

About 50% of patients with CML show mild to moderate
hepatomegaly at presentation, with no liver function
abnormalities””. At the time of blastic crisis, however,
liver sinusoidal infiltration by immature cells may lead to
liver enlargement and elevated serum ALP levels™".

Myelodysplasias

In patients with sideroblastic or refractory anemia,
iron deposition in the liver may occur due to repeated
transfusion or decreased iron utilization by bone

[27)
marrow .

Sickle-cell disease

The liver is commonly involved in sickle-cell disease.
This may be due to iron overload caused by multiple
blood transfusions, gallstones, or catdiac dysfunction

due to secondary hemochromatosis'

Thalassemia

The major cause of liver injury in patients with
thalassemia is hemochromatosis due to ineffective
erythropoiesis, with massive iron deposits found in the

LUNG DISEASES

Pneumonia

Lobar pneumonia caused by Legionella pneumophila,
Mycoplasma pnenmoniae or Pnenmococcns may be associated
with elevated concentrations of serum aminotransferase
and bilirubin'’.

Jaundice has been observed in 3%-25% of patients
with Preumococcus pneumonia[“], often developing
between days 3 and 6 of illness.

In Legionnaire’s disease, liver function tests ate likely
to show abnormalities, with elevated concentration

www.wjgnet.com



4114 ISSN 1007-9327  CN 14-1219/R

World J Gastroenterol

July 14, 2008 Volume 14  Number 26

of serum ALP and aminotransferase in up to 50% of
patientsm].

Mycoplasma pneumoniae is a frequent cause of
community-acquired pneumonia. Liver involvement is not
common, but some patients may have elevated levels of
serum aminotransferases'”’. Cholestatic hepatitis and mild
hepatitis without pneumonia have been described™.

Cytomegalovirus pneumonia can also result in jaundice
and elevated levels of ALP and aminotransferases'™”.

Chronic pulmonary disease
Serum bilirubin, ALT, y-glutamyl transpeptidase (GGT)
and ALP may be elevated in patients with chronic
[47-49]

, and these

liver abnormalities may be associated with secondary

pulmonary disease or status asthmatics

heart failure or hypoxia.

RENAL DISEASES

Even in the absence of liver metastasis, renal cancer
causes hepatomegaly and abnormal liver function test
results. Following tumor resection, however, these liver
abnormalities return to normal, suggesting that the
previously observed abnormalities were caused by a

hepatotoxic hormone secreted from the tumor™,

SYSTEMIC INFECTION-BACTEREMIA
AND SEPSIS

Cholestasis is a common complication in patients with
extrahepatic bacterial infection and sepsis, regardless
of whether the infectious agent is gram-negative
(E.coli and Klebsiella) or gram-positive (5 anrens)®".
Proinflammatory cytokines, including tumor necrosis
factor-alpha (TNF-a) and interleukin-6 (IL-0), as
well as nitric oxide, are thought to induce cholestasis
by inhibiting the canalicular excretion of conjugated
bilirubin”". Liver biopsy may show mild portal
inflammation, but bile ducts often appear normal and
there is usually no Cholangitis[54].

Laboratory findings in sepsis include mild elevation
of ALP (mostly 1 to 3 times the ULN) and modest
elevation of ALT. Peak serum bilirubin concentrations
typically range from 5 to 10 mg/dL, but levels as high
as 30 to 50 mg/dL have been reportedm]. Importantly,
the serum concentrations of ALP and bilirubin may be
discordant, with deeply jaundiced patients often having
normal ALP levels, while anicteric patients may show
marked elevation of ALP or GGT™ ", Compared
with infected patients without bacteremia, those with
bacteremia had significantly higher serum levels of GGT
and ALP and significantly lower serum concentrations
of albumin, cholesterol and cholinesterase. These
alterations were observed within several days after the
onset of bacteremia, but concentrations returned to
normal following adequate treatment of the infection™.
Although the major pathogens were § aureus and
E.coli, P aernginosa infection may cause cholestasis more
frequently than other organisms, with 26% to 52%
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of patients severely infected with P aeruginosa having
jaundicelSSJ. At autopsy, these patients showed periportal
cholestasis with minimal liver cell damage.

LIVER DAMAGE IN INFECTION BY
SPECIFIC PATHOGENS

Clostridium perfringens infection
C perfringens may directly affect the liver by forming an
abscess or causing necrotizing massive gas gangrene of

the liver, leading to fulminant hepatic failure®™.

Salmonella typhi infection

While sepsis can cause liver dysfunction, it can also occur
tollowing Salmonella typhi infection, a condition known
as Salmonella hepatitis[()o]. Although severe elevation of
liver function tests is rare, jaundice has been observed
in 33% of these patients. Although the clinical features
of Salmonella hepatitis may be identical to those of
acute viral hepatitis, these diseases may be distinguished
by the ALT/LDH ratio, which is < 4.0 in Salmonella
hepatitis, significantly lower than the ratio in acute viral
hepatitis, > 5.0°!.

Lyme disease

Hepatic involvement is common in Lyme disease caused

by Borrelia burgdorfers, and mild elevations of GGT and

aminotransferase are commonly observed especially in
. . . [62,63]

patients with early stage disease .

Q fever

Nearly 50% of patients with QQ fever had accompanying
hepatitis, but the liver function abnormalities were
nonspecific. Although these patients usually show anicteric
hepatitis, one third may have jaundice if the disease is
prolonged'™.

Syphilis

Acute cholestatic syphilitic hepatitis, sometimes
accompanied by jaundice, has been reported in patients
with secondary syphilis'®. Patients with tertiary syphilis
may present with gummas formation in the liver, which

resemble metastatic tumors ™.

Campylobacter infection
Mild to severe liver biochemical abnormalities have
been observed following infection with Campylobacter

. l()7J
organisms' .

Chlamydia or Neisseria infection
Perihepatitis has been observed in patients infected with
Chlamydia trachomatis®™ and Neisseria gonorrhoead®, with

the formation of liver granulomas in the former'™,

HIV infection
Liver injury in patients with HIV infection can be caused

by HIV itself, by coinfection with hepatitis viruses
such as HBV and HCV, or by hepatic involvement of
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Liver involvement in deep fungal infections

Opportunistic mycoses
Candidiasis-includes hepatosplenic candidiasis
Cryptococcosis
Less common: aspergillosis, mucormycosis, trichosporonosis
Pathogenic mycoses
Histoplasmosis-disseminated histoplasmosis
Paracoccidiodomycoses
Less common: coccidioidomycosis, african histoplasmosis,
blastomycosis, penicilliosis

systemic infections, including M tuberculosis, M avium
complex, Toxoplasma gondii, or Cryptosporidium. In addition,
liver injury in HIV-infected patients may be due to the
toxicities of drugs prescribed for the treatment of HIV
or coinfected microbes. In addition, biliary tract injuries
caused by tuberculosis, M.avium and Cryptosporidium have
been reported”.

Mycobacteria infection

Liver involvement is frequent in patients with
mycobacterial infections, not only with Mycobacterium
tuberculosis infection, but also with M avium intracellulare
ot M genavense infection'™. The clinical spectrum of liver
disease due to Mycobacterium spp. ranges from the absence
of symptoms to liver failure, with multiple granulomas
in the parenchyma of the liver being the most common
lesion!. These patients show clevated serum ALP
concentrations and hepatomegaly. Although the number
of intrahepatic granulomas is greater in patients with
than without disseminated military tuberculosis, hepatic
tuberculosis can occur, even in the absence of apparent
tuberculosis elsewhere! ™.

Fungal infection

The liver is often involved in deep fungal infections,
possibly due to enrichment of the blood flow through the
liver or the invasion of fungi, including C albicans and C.
tropicans, into the liver from the gut by penetrating through
degenerated barriers of gastrointestinal mucosa'”
Patients with liver involvement of fungal infection may
show elevated serum concentrations of ALP and GGT,
due to the formation of multiple small abscesses or
granulomas in the liver. Liver involvement following deep
fungal infections is summarized in Table 37

ACUTE HEPATIC FAILURE CAUSED BY
VIRUSES OTHER THAN HEPATITIS ATO E

The major causes of acute hepatic failure include drugs,
hepatitis A, hepatitis B, and hepatitis E. Although
Epstein-Barr virus and cytomegalovirus can also cause
severe hepatitis during primary infection, other microbes,
which mainly affect other organs, can cause acute
hepatic failure. Among these are Salmonella paratyphi A
herpes simplex virus!™", parvovirus B19" coxsackie
virus B2 human herpesvirus—6[79], Varicella-Zoster

virus®™, and Dengue virus®. Parvovirus B19 and human

herpesvirus-6 are often found in patients with non-A to
non-E acute hepatic failure.

TOTAL PARENTERAL NUTRITION (TPN)

TPN may cause steatosis or cholestasis, and liver disease
is more severe in infants than in adults. Elevated serum
aminotransferase concentrations are common during
the first 1-3 wk of TPN, and bilirubin increases in
some adults after 10 wk or more of TPN™™. Chronic
cholestasis has been observed in 55% of patients
receiving TPN for at least 2 years, and cholestasis can
lead to acalculous and calculous cholecystitis or TPN-
induced cholelithiasis™.

ENDOCRINE DISEASES

Thyroid disease

Patients with hyperthyroidism frequently experience liver
injury, which may be caused by increased hepatocyte
oxygen demand without an associated increase in
hepatic blood flow. Liver injury can be either cholestatic
or hepatocellular. Up to 64% of these patients show
elevated serum ALP, and up to 35% show elevated ALT.
Interestingly, only 17% of these patients show elevated
GGT" and most of the increased ALP is bone-
derived®™".

In contrast to hyperthyroidism, liver biochemistry
abnormalities are less prominent in patients with
hypothyroidism. However, modest elevations in serum
AST and ALT have been reported in 84% and 60%,
respectively, of patients with hypothyroidism™. Some
patients may show low serum ALP"™ but their most
characteristic symptom is ascites, which is caused
by unknown mechanisms™’, In addition, cholestatic
jaundice has been described in case reports of patients

with severe hypothyroidism!”.

Cushing syndrome

Hypercortisolism causes fatty infiltration of the liver
in half of the patients, which may progress to NASH.
The prevalence of NASH in these patients has been
estimated to be 20% to 50%".

Adrenal insufficiency

Elevated serum aminotransferase concentrations have
been reported in patients with adrenal insufficiency;
these abnormalities usually resolve with appropriate

90,91
hormone replacement[ 1

Diabetes mellitus

Elevated liver chemistries have been observed in
10%-20% of patients with DM"*” more frequently
in patients with type 2 than type 1 DM™. One study
reported that 16.5%, 9%, 11% and 6% of these
patients had elevations in serum GGT, ALP, ALT and
AST, respectively. Non-alcoholic fatty liver disease is
a complication in 32% to 78% of patients with type 2

www.wjgnet.com
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DM, and 50% of these patients may have non-alcoholic
steatohepatitis (NASH)[%’%]. NASH in DM patients may
lead to liver cirrhosis and eventually to hepatocellular

. [94,97]
carcinoma .

POSTOPERATIVE JAUNDICE

Jaundice often occurs after surgery, especially after
cardiac surgery; of the latter, approximately 26.5% show
conjugated hyperbilirubinemia. Factors thought to
contribute to the development of jaundice after surgery
include: (1) Liver congestion due to preexisting right-sided
heart failure; (2) Degree of perioperative hypotension and
hypoxia; (3) Destruction of transfused erythrocytes; (4)
Hemolysis secondary to mechanical prostheses; (5) Type
of operation-The incidence of postoperative jaundice is
dependent on the type of operation. For example, patients
who underwent mitral valve replacement or multiple valve
surgery had a higher rate of jaundice than those who
underwent coronary bypass graft surgery; (6) Perioperative
infection; (7) Resorption of hematoma; (8) Worsening of
jaundice in Gilbert’s syndrome-Gilbert’s syndrome is the
most common form of inherited hyperbilirubinemia, with
5% to 10% of Caucasians and Japanese estimated to have
this syndrome. Although serum bilirubin levels are usually
below 3 mg/dL, with the unconjugated form being
dominant, jaundice may be worsened by a stress caused
by surgery or infection; (9) Total parenteral nutrition; (10)
Drug-induced liver injury, and (11) Benign postoperative
intrahepatic cholestasis.

Postoperative jaundice usually occurs within 1-2 wk
after major surgery. Serum concentrations of mainly
conjugated bilirubin may increase to 40 mg/dL, but
these resolve within a few days to weeks without specific

treatment””).

GASTROINTESTINAL DISEASES

Abnormal liver function test results are observed
in over 50% of patients with inflammatory bowel
diseases requiring surgery. The hepatobiliary diseases
accompanying ulcerative colitis and Crohn’s disease are
shown in Table 4.

Patients who undergo jejunoileal resection for
the treatment of severe obesity may experience liver
damagenm]. The liver often shows NASH, leading to
liver cirrhosis and liver failure. Similar liver injuries have
been observed in patients undergoing gastrectomy ia
Billroth-II reconstruction. Bacterial overgrowth in the
blind-loop of the intestine can induce endotoxin and
intrinsic ethanol"*'"! leading to Kupffer cell activation
and hepatocyte damage.

GRANULOMA FORMATION IN THE LIVER

Several systemic diseases and drugs have been shown to
induce granulomas in the liver, causing liver enlargement.
The most consistently abnormal liver biochemistry
result is elevated serum ALP. The diagnosis and
causes of hepatic granulomas may be determined by

www.wjgnet.com

Hepatobiliary disorders Ulcerative colitis Crohn’s disease

Primary sclerosing cholangitis (PSC) 1 +
Large duct PSC + +
Small duct PSC (pericholangitis) T +
Cirrhosis + +
Hepatocelullar carcinoma + +

+ +

Cholangiocarcinoma
Miscellaneous disorders

Fatty liver +

Granulomas

Amyloidosis

Hepatic abscess

Gallstones

Autoimmune hepatitis 1

+ o+ o+ + o+

a histological examination of the liver. Five etiological
categories have been identified"": (1) Immunological:
Sarcoidosis, primary biliary cirrhosis, giant cell hepatitis,
Wegener’s granulomatosis, chronic granulomatous
disease and allergic granulomatosis; (2) Infectious:
Hepatitis C virus, cytomegalovirus, Epstein-Barr virus,
tuberculosis, Mycobacterinm avinm-intracellulare in patients
with HIV infection, leprosy, brucellosis, typhoid fever,
Whipple’s disease, tularaemia, yersiniosis, cat-scratch
disease, histoplasmosis, blastomycosis, coccidiomycosis,
candidiasis, Q fever, leishmaniasis, toxoplasmosis,
syphilis, and schistosomiasis; (3) Medications: Penicillins,
diphenylhydantoin and allopurinol; (4) Neoplastic:
Hodgkin’s disease and hypernephroma, and (5) Foreign
body: Beryllium, suture material used in operation and
thorotrast.

AMYLOIDOSIS

Hepatic involvement has been demonstrated in about
one-fifth of patients with AA amyloidosis and about
half of those with the AL type, and liver function tests
can remain normal even in patients with substantial
amyloid deposits and hepatomegaly. Elevated serum
ALP and GGT occur first in patients with massive
amyloid deposits, followed by modest elevations of
serum AST and ALT"".

CONCLUSION

Abnormal liver function often occurs in patients without
hepatitis virus infection and without excessive alcohol
intake. Although US, CT or MR imaging should be
used to assess the occurrence of fatty liver disease,
hepatobiliary malignancies or infection and gallstones,
diagnosis of autoimmune liver disease, especially
with atypical presentation, is sometimes difficult.
Moteover, intake of drugs including herbal medicines or
supplemental nutrients may cause liver injury. However,
abnormal liver function tests do not necessarily indicate
serious liver disease. Asymptomatic patients with
1solated, mild elevation of unconjugated bilirubin (e.g
Gilbert’s syndrome) or GGT generally do not have liver
disease and do not require further examination". In
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contrast, the liver may be involved in systemic diseases
that mainly affect other organs. Therefore, in patients
without etiology of liver injury by screening serology
and diagnostic imaging, but who have systemic diseases,
the abnormal liver function test results might be caused
by the systemic disease. In most of these patients, the
systemic disease should be treated primarily. However,
some patients with systemic disease and severe liver
injury or fulminant hepatic failure require intensive
treatments of the liver.
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