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Statistical analysis
All analyses were performed using the Stata statisti-

cal package (Stata Corporation: Stata/SE 11.0 for Win-
dows, Lakeway Drive, College Station, TX, USA, 2009). 
For descriptive statistics, results are presented as number 
and percentage for categorical variables and mean and 
standard deviation for continuous variables. The median 
and inter-quartile range was estimated for Cu and Zn and 
the non-parametric test of equality of medians was ap-
plied to test differences in serum measurements between 
cases and controls or between men and women. The Chi 
square and Fisher’s exact tests were used to compare the 
differences in the prevalence of abnormal values for Cu 
and zinc among cases and controls. The Spearman’s rank 
correlation coefficients between Cu and zinc with several 
clinical measurements were subsequently estimated for 
the patients group only. Significance was generally tested 
at the 5% level of statistical significance (p < 0.05).

Results
Characteristics of patients and controls are presented in 
Table 1. The distribution of cases and controls across the 
age groups was generally equal. Gender distribution was 
also equal between patients and controls. 

The median values and first and third quartiles for Cu 
and Zn are presented in Table 2 for both patients and healthy 
individuals, overall, by sex and age group. Levels of Cu in 
patients were similar to controls. For zinc, higher values 
were found among patients overall (p<0.01) and among men 
(p =0.01) and women (p =0.03) separately, when compared 
to controls (p1). Cu and Zn values were similar between men 
and women in acute hepatitis group (p2).

The distribution of patients and healthy individuals 
with normal and abnormal values for both trace elements 
are depicted in Table 3. The normal values were based 
on data of previous investigators from the same area17.  

Nearly half of the cases had abnormal values either for 
Cu and/or for Zn (47.5%). The corresponding percentage 
was much lower in controls (23.3%) (p=0.01). Most of 
the analysed sample for healthy individuals lied within 
the reference intervals (approximately 90% for Cu and 
85% for Zn), while the proportions of abnormal values 
in both trace elements were significantly higher among 
cases (35% for Cu and 25% for Zn, p <0.01 and p =0.15 
respectively) than among controls. Eight patients had Zn 
levels above normal and two below normal. Nine patients 
had Cu levels above normal and five below normal.

The results for Cu were more striking among men and 
that for zinc among women. 

The analysis of the proportions of patients who had 
abnormal values of trace elements according to the cause 
of acute hepatitis showed that similar frequencies of 
patients with abnormal values of Cu or Zn were found 
across different etiologies of acute hepatitis (Table 4).  

The values of both trace elements according to the 
severity status showed that both Cu and Zn were higher 
in severe than in non-severe cases and the proportions 
of patients with abnormal values showed that there was 
a trend for the severe cases to have abnormal Cu values 
(47.6% vs 21%) without any of the above results gaining 
a statistical significance (Table 5).

Table 6 presents the spearman’s rank correlation co-
efficients of Cu and Zn with several laboratory measure-
ments across patients. In the total of patients no signifi-

Table 2: Serum Cu and Zn median (1st and 3rd quartile) concentrations of 40 patients with acute hepatitis and 150 healthy 
controls, overall and by sex.

Overall Acute hepatitis Controls
Serum Cu (μg/dl) (n=190) (n=40) (n=150)

median (Q1, Q3) median (Q1, Q3) median (Q1, Q3) p1

Overall 119.5 (103; 142) 133.5 (94.5; 152.5) 118 (105; 135) 0.37

Sex
Men 113 (99.5; 132.5) 130 (87; 152) 111 (100; 126) 0.54

Women 126 (114; 148) 138 (95; 156) 125 (115; 144) 0.60
p2 <0,01 1.00 <0.01

Serum Zn (μg/dl)
median (Q1, Q3) median (Q1, Q3) median (Q1, Q3) p1

Overall 78 (66; 92) 106.5 (80; 141) 74 (63; 85) <0.01

Sex
Men 84 (72; 100) 110.11 (89.5; 141) 80 (68; 91) 0.01

Women 72 (62; 82) 103.16 (72; 158) 71 (61; 80) 0.03
p2 <0.01 0.16 <0.01

The p-values are referred to two different tests; one for the comparison cases-controls (p1) and the other for the comparison men-women (p2), 
Cu: Copper, Zn: Zinc, n: number.


