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ABSTRACT

Study of serum alanine-aminotransferase levels in blood donors in Spain
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Background and Objective. Serum alanine-amino-
transferase (ALT) is being used as a surrogate test
for preventing post-transfusion viral hepatitis. How-
ever, ALT elevation is influenced by many factors. We
have studied ALT levels in 1,036 consecutive blood
donors to determine their association with gender,
obesity, and hepatitis virus infection markers.

Design and Methods. In each donation aspartate-
aminotransferase (AST), lactate dehydrogenase
(LDH) and g-glutamyl transferase (gGT) activity
were also determined and body mass index (BMI)
was calculated.

Results. Five hundred seventy-nine men and 457
women donated blood; ALT activity was 25.3± 14.5
IU/L (mean±SD) for men and 16.3±7.9 IU/L for
women (p≤0.0005). The upper normal value for men
was 56 IU/L and 34 IU/L for women. On applying
this value to the study group 4.8% of the men and
2% of the women had values greater than the cut-
off. Among the men with increased ALT levels,
53.5% had a BMI >27, 7.1% also had an increased
level of GGT and 7.1% had increased levels of AST
and LDH. None of them were HBsAg nor anti-HCV
positive. Among the women with increased ALT,
33.3% had BMI >27, 33.3% had increased levels of
LDH and AST, and 11.1% were anti-HCV positive
(only 1 donor). 

Interpretation and Conclusions. It seems clear that
different cutoff values should be considered for men
and women. Factors such as obesity, may account
for more than 50% of the cases with increased ALT
values, indicating the low specificity of the test.
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In some countries whole blood donations are test-
ed for alanine-aminotransferase levels (ALT) as a
surrogate marker of infectious hepatitis. Thus,

donors with an increased level of ALT are excluded
from blood donation. However, the efficacy of ALT
testing in preventing hepatitis associated to transfu-

sion has been controversial1,2 especially after the
introduction of hepatitis C virus screening.3-5

The main reason for the lack of efficacy is that, in
addition to infectious agents with liver tropism, there
are other causes that may increase ALT levels such as
obesity,6-8 alcohol intake9 and drugs. Moreover, there
are extrahepatic sources of ALT such as the muscle,10

kidney and red blood cells11 which can increase ALT
levels in serum.

In Spain it is not mandatory to test whole blood
donation for ALT before transfusion. However, recov-
ered plasma from collected blood is used in the man-
ufacturing of plasma derivatives, and Spanish and
European regulations require this plasma to be test-
ed for ALT levels. We therefore decided to establish
the normal value in our population. In addition, we
studied the association of factors such as gender,
obesity and hepatitis virus infection markers with ALT
levels in our population of blood donors.

Materials and Methods
Blood donors and methods

The study group consisted of 1,036 consecutive
blood donations selected and screened according to
standard Spanish regulations collected in 10 days. In
each donation an extra pilot sample was withdrawn
for serum separation. 

In addition to serum ALT, other enzymes were quan-
tified: aspartate-aminotransferase (AST), lactate dehy-
drogenase (LDH) and g-glutamyl transferase (gGT).
Enzyme activities were determined in a Technicon DAX
72, Bayer Diagnostics analyzer according to the meth-
ods recommended by the International Federation of Clin-
ical Chemistry. 

Body mass index (BMI) was calculated as weight in
kilograms divided by height in meters squared accord-
ing to the recommendation of the National Institute of
Health Consensus Development Panel.12 A normal value
was considered as up to 27. HBsAg and anti-HCV
were measured using Ortho EIA kits (Ortho Diagnos-
tics, Raritan, NJ, USA). Repeatedly reactive samples
for second-generation anti-HCV were tested with
RIBA-2 test (Ortho Diagnostics, Raritan, NJ, USA).

Statistical analysis
Statistical analysis was performed with SPSS for

Windows 6.1.3 statistical software. Cutoff values for



ALT were calculated as the fractile 0.975 of the dis-
tribution,13 after excluding outlier values (mean plus
3SD).14 The t-test was used to assess the significance
of ALT differences between men and women.

Results
The donor group was comprised of 579 men and

457 women, aged 18 to 65 years (median 24). The
mean ALT activity level for men was 25 IU/L with a
standard deviation of 14.5 IU/L, while for women the
figures were 16±7.9 IU/L. The histograms of frequen-
cies are shown in Figure 1. The difference observed
was statistically significant (p ≤ 0.0005).

The calculated upper normal ALT value was 56 IU/L
for male blood donors and 34 IU/L for female blood
donors. On applying this value to the study group,
4.8% of the men (28 blood donors) and 2% of the
women (9 blood donors) were found to have serum
ALT activity greater than the cutoff value. In all cases
the increase was between 1 and 2 times the upper nor-
mal level. Among men with increased ALT levels 53.5%
had a BMI greater than 27, 7.1% also had increased
levels of AST-LDH and 7.1% had increased levels of
gGT. None had markers of hepatitis B or C infection.

Among women with ALT levels higher than the cut-
off value, 33.3% had a BMI greater than 27, 33.3%
had increased levels of AST-LDH and 11.1% (1 donor)
had antibodies against HCV. None had increased lev-
els of gGT.

After implementing the cutoff over one year, 130
donors with ALT levels between 1 and 2 times the cut-
off value donated blood twice or more. Only 24% of
these donors showed an increased ALT value in the
second donation.

Discussion
Increased ALT levels are being used in some coun-

tries as a surrogate marker of infectious hepatitis.
Their implementation, however, is not a trivial issue
since determination of cutoff values is not standard-
ized and factors such as the instruments used for
measurement, population studied, gender, etc. may
affect the results. To avoid these problems it has been
suggested that individual laboratories should deter-
mine cutoff values for donor deferral.15,16

In our population, mean ALT levels were signifi-
cantly higher in males than in females. Therefore dif-
ferent cutoff values were established, being 56 IU/L
for men and 34 IU/L for women. Similar figures have
been found in other populations of blood donors.16

The reason for the observed difference between male
and female blood donors has not been addressed in
the literature, although it has been reported in other
populations.9,16-19 Moreover, on applying these values
to the study group, the percentage of blood donors
with values higher than the cutoff was twice as high
for men (4.8%) than for women (2%). The same is
also true for other groups.9,16-19 This difference is
probably due to a higher frequency of habits that

might affect ALT levels (smoking, alcohol consump-
tion, etc.) in men than in women.20

None of the male blood donors with ALT serum
activity higher than the cutoff (4.8% of the popula-
tion) had serologic markers of hepatitis B or C infec-
tion. Anti-HCV positivity was found in one out of 9
female blood donors with serum ALT activity greater
than the cutoff value, but the small number of sub-
jects does not allow any conclusion. Interestingly,
only 24% of the blood donors with ALT values
between 1 and 2 times the cutoff who donated blood
the following year, had an ALT level above the cutoff
value. This observation may suggest that the cause
for these small increases in ALT might, in most cas-
es, be transitory (drugs, physical exercise, etc.)
although an infectious cause for these transitory
increases of ALT, can obviously not be ruled out.

Although not enforced for transfusion, as long as
American and European regulatory agencies require
plasma devoted to plasma fractionation to be tested
for ALT levels,21 we will be obliged to do the test in
order to transfer the plasma to the fractionation
industry. If this is the case, a separate cutoff for each
sex seems mandatory in order not to discard blood
components with slightly elevated ALT levels.
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Figure 1. Histograms showing ALT levels in male (upper)
and in female (lower) blood donors.
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