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five patients drug-induced, eight autoimmune and seven 
cryptogenic. Severe cases were defined as those with pro-
thrombin time > 15 sec and/or albumin < 3.5 g/dl. All se-
vere hepatitis cases were icteric and had a total bilirubin 
level more than 10 mg/dl.

Based on the available information, that is a ratio of 
approximately ¼ for cases and controls and assuming a 
proportion of 15% with abnormal values for Cu or Zn in 
the control group (Kouremenou-Dona et al, 2006)17, we 
calculated a power of nearly 0.60, 0.80 and 0.90 to detect 
a 15, 20 and 25% higher proportion of abnormal values in 
the patients group considering a type I error of 0.005.

Serum samples and analytical methods
Demographics and liver biochemistry [aspartate ami-

notransferase (AST), ALT, alkaline phosphatase (ALP) 
and bilirubin], prothrombin time and albumin values were 
recorded at the first visit of the patient group. The etiol-
ogy of acute hepatitis of viral etiology was identified as 
follows: Cases of acute hepatitis B were positive for IgM 
anti-HBc and in the vast majority the source of infection 
was identified; cases of acute hepatitis A were positive 
for IgM anti-hepatitis A virus (HAV) antibody; cases of 
acute  hepatitis C had a recent seroconversion from anti-
Hepatitis C virus (HCV) negative to anti-HCV positive 
status and detectable HCV RNA. A score ≥ 7 (definite) 
was used for the diagnosis of autoimmune hepatitis ac-
cording to Simplified criteria for the diagnosis of autoim-
mune hepatitis18. In cryptogenic hepatitis cases, viral 

markers, autoantibodies and drug history were negative, 
IgG levels were normal and metabolic liver diseases as 
Wilson disease or hemochromatosis were excluded. All 
cryptogenic cases had a liver biopsy without any specific 
characteristics. Drug-induced acute hepatitis cases re-
ported an administration of a suspect drug with temporal 
association to the illness.

Serum samples at the first visit were centrifuged and 
stored at  18°C. All glassware and bottles used for the isola-
tion and analysis of serum were previously soaked in di-
luted nitric acid (10%) for 3 hours and rinsed thoroughly 
with de-ionized water. This procedure was followed in 
order to exclude the possibility of contamination with Zn 
or Cu. All samples were diluted (1:4) using water. The de-
termination of Cu and Zn was carried out in serum sam-
ples by air acetylene flame atomic absorption spectrometer  
(model Spectra AA, Varian, Australia) equipped with D2 
lamp background correction system. A Cu and Zn hollow 
cathode lamp (Varian) operating at 10 mA intensity and a 
spectral width of 0.7 nm was selected to isolate the 324.7 
nm and 213.9 nm lines for Cu and Zn respectively. All 
analyses were performed in peak height mode to calculate 
absorbance rates. All samples were analyzed in triplicate.

Serum Cu and Zn values were expressed in μg/dl. Based 
on the Kouremenou-Dona’s et al (2006)17 work, we consid-
ered as reference values those between 70 and 155μg/dl for 
Cu and between 60 and 150μg/dl for Zn. The trace elements 
were measured in the Department of Forensic Medicine and 
Toxicology, Medical school, University of Athens.

Table 1: Characteristics of 40 patients with acute hepatitis and 150 healthy controls.

Acute hepatitis Controls
(n=40) (n=150)

Age group n % n %
<20y 2 5.0 7 4.7

21-30y 6 15 24 16.0
31-40y 8 20 51 34.0
41-50y 8 20 43 28.7

51+y 16 40 25 16.7
Sex (M/W ratio) 21/19 53/47 75/75 50/50

Etiology                     Viral (A, B, C) 20 50
Drug-induced 5 12.5
Autoimmune 8 20
Cryptogenic 7 17.5

Clinical characteristics Mean SD
Hemoglobin (g/dl) 13.5 1  not available
Creatinine (mg/dl) 1.0 0.2 not available
AST (U/L) 1027 600 not available
ALT (U/L) 1588 952 not available
ALP (U/L) 197 100 not available
Total bilirubin (mg/dl) 8.4 6.8 not available
Albumin (g/dl) 3.7 0.8 not available
Prothrombin time (sec) 14.4 2.7 not available

n: number, M/W: men/women, y: years, AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatise, SD: 
Standard deviation.


