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 ABSTRACT 

One of the biggest errors in pre-analytics is hemolysis. Hemolysis is 
a disruption that occurs in the erythrocyte membrane, resulting in the 
release of hemoglobin. The wavelength at which the parameters 
measured spectrophotometrically are determined can overlap with 
the absorption spectrum of hemoglobin. Materials and Methods: 
the analyte test will be disturbed depending on the level of 
hemolysis. A study has been conducted on the effect of mild 
hemolysis (0.05 - 0.1 g / dl hemoglobin) in serum on SGOT enzyme 
activity. The population in this study were patients who underwent 
examination at the Mediko Farma Laboratory. Results: From the 
results of measuring the activity of the SGOT enzyme in normal 
serum and in serum with mild hemolysis, the following results were 
obtained: for the value of SGOT activity in normal serum, the lowest 
value was 18 IU/L and the highest was 36 IU/L, and the average value 
was 22.68 IU/L. For the activity of SGOT activity in serum with mild 
hemolysis, the lowest value was 33 IU/L and the highest was 52 IU/L, 
and the average value was 39.63 IU/L. Conclusion: The percentage 
of average increase in SGOT activity in serum with mild hemolysis 
levels was 77.52%. The Wilcoxon test to determine the effect of 
hemolysis showed that Asymp. Sig (2-tailed) was 0.001, which 
means that there is an effect of mild hemolysis levels in serum on 
SGOT enzyme activity. 
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INTRODUCTION 

Hemolysis, the rupture of red blood cells, significantly impacts serum SGOT (Serum Glutamate Oxaloacetate 
Transaminase) levels due to the release of intracellular enzymes into the bloodstream. Research demonstrates 
that hemolysis introduces pre-analytical inaccuracies, leading to falsely elevated SGOT readings [1,2].  

One of the biggest mistakes in pre-analytics is hemolysis. Hemolysis is a disorder that occurs in the erythrocyte 
membrane, resulting in the release of hemoglobin. Hemolysis can cause effects on many laboratory tests such as 
potassium, sodium, calcium, bilirubin, magnesium, total protein, LDH, AST, ALT, phosphorus, ALP, acid 
phosphatase, GGT, folate, iron [1-3].  

Laboratory test results are influenced by the pre-analytical, analytical and post-analytical stages. The largest 
contribution of errors in clinical laboratories is at the pre-analytical stage of 62%, while the analytical and pre-
analytical stages are 15% and 23%. The pre-analytical stage contributes the largest error because it is directly 
related to the patient so it is difficult to control. Some things that can cause pre-analytical errors include hemolysis 
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(53%), insufficient specimen volume (7.5%), illegible handwriting (7.2%), wrong specimen, clots in the specimen, 
errors in the vacutainer or anticoagulant, inappropriate ratio of specimen volume to coagulant and specimens taken 
from the infusion line [3,4].  

The possibility of hemolysis must be minimized when taking samples. Hemolysis must be avoided because it 
can affect the test results. Hemolysis is a condition in which the red blood cell membrane is ruptured and 
hemoglobin is released. Hemolysis occurs when the serum hemoglobin concentration exceeds 20 mg / dl [3,5].  

Mild hemolysis classification in plasma is pink plasma, and plasma-free hemoglobin ranges from 0.5 g/L – 1.0 
g/L, moderate hemolysis in plasma is red plasma, and plasma-free hemoglobin ranges from 4.0 g/L – 8.0 g/L, severe 
hemolysis in plasma is dark red plasma, and plasma-free hemoglobin ranges from 16.0 g/L – 32.0 g/L [6,7].  

Hemolysis artificially elevates serum SGOT (aspartate aminotransferase) levels through the release of 
intracellular enzymes from ruptured red blood cells. This pre-analytical interference occurs because erythrocytes 
contain SGOT, albeit at lower concentrations than liver or cardiac cells [5,8,9]. 

 

MATERIALS AND METHODS 

Hemolysate Preparation 
The method of making hemolysate is the sample obtained is put into EDTA as much as 1.5 ml. The tube is 

centrifuged for 15 minutes at a speed of 1500 rpm. Then the solid phase is taken. The solid phase is washed with 
0.9% NaCl so that concentrated erythrocytes are obtained. Erythrocytes are lysed with distilled water. The use of 
distilled water is as a hypotonic fluid in which erythrocyte cells will experience swelling because distilled water 
seeps into the cells through the cell membrane. Finally the cells will lyse. This erythrocyte concentrate is used as a 
hemolysate with six different levels of hemolysate. Where hemolysate level 1 (H1) is 5 μl of erythrocytes plus 1000 
μl of distilled water, hemolysate level 2 (H2) is 10 μl of erythrocytes plus 1000 μl of distilled water, hemolysate level 
3 (H3) is 20 μl of erythrocytes plus 1000 μl of distilled water, hemolysate level 4 (H4) is 60 μl of erythrocytes plus 
1000 μl of distilled water, hemolysate level 5 (H5) is 100 μl of erythrocytes plus 1000 μl of distilled water, and 
hemolysate level 6 (H6) is 150 μl of erythrocytes plus 1000 μl of distilled water. The six levels of hemolysate were 
examined for their hemolysis index using the cyanmethemoglobin method [6].  
 

SGOT Enzyme Examination 
SGOT examination is carried out using the spectrophotometric or photometric method using a 

spectrophotometer or automatic chemical tool. The examination material used is serum or heparin plasma. The 
most commonly used SGOT examination method today is the enzymatic reaction kinetic method using the UV 
optimization test according to WHO/IFCC standards. This method consists of 2 types, namely the IFCC method 
with the addition of pyridoxal phosphate reagent or commonly called the IFCC method with PP or substrate start 
or the IFCC method without the addition of pyridoxal phosphate reagent or commonly called sample start or IFCC 
without PP. 
 

RESULTS AND DISCUSSION 

This study is an experimental study using normal serum samples and serum that has been processed into 
hemolyzed serum. The applied research design is static-group comparison, namely a group that has undergone a 
certain treatment compared to a group that has not. The observed differences between the two groups are 
assumed to be a result of the treatment. In this design, there are two groups that are determined as research 
subjects. One group receives treatment and one group does not receive treatment. 

 
Hemolysate Production Results 

Concentrated hemolysate concentration 8 g/dL. Dilute first 10x so that the hemolysate volume is not too small 
(adjusted to the existing micropipette) so that 0.8 g/dL hemolysate is obtained. 60 µl of hemolysate is taken, added 
to 440 µl of serum replaced with 60 µL of hemolysate as the final volume remains 500 µL. Serum with hemolysate 
0.096 g/dL is obtained. Serum with hemolysate is used as a sample and the results of measuring SGOT activity in 
this sample are compared to serum without hemolysate. 

 
SGOT measurement 

Normal SGOT activity: 13 – 31 IU/L (Biolabo SGOT reagent insert kit), then the data obtained that for the SGOT 
activity value in normal serum, the lowest value is 18 IU/L and the highest is 36 IU/L, and the average value is 22.68  
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IU/L. For the activity of SGOT activity in serum with mild hemolysis, the lowest value is 33 IU/L and the highest is 
52 IU/L, and the average value is 39.63 IU/L. The average percentage increase in SGOT activity in serum with mild 
hemolysis was 77.52%. 
 

 
Figure 1. Comparison of SGOT Activity in Normal and Hemolyzed Serum 

 

CONCLUSIONS 

Clinically, this difference can be considered significant because there is a supporting theory that SGOT enzyme 
activity in hemolyzed serum can cause a false increase caused by the release of SGOT enzyme found in 
erythrocytes, so that SGOT enzyme activity in hemolyzed serum is theoretically higher than normal serum [10,11].  

But there are also those who argue that in vitro hemolysis is a special concern when blood is collected for 
diagnostic testing because it has the potential to cause incorrect measurements of some analytes, there is 
interference in the measurement at a predetermined wavelength. As in this SGOT measurement which is carried 
out at a wavelength in the UV region, namely 340 nm. When the solution becomes colored, interference will occur. 
The wavelength at which the parameters measured spectrophotometrically are determined can overlap with the 
absorption spectrum of hemoglobin. Thus, analyte testing will experience interference depending on the level of 
hemolysis. Both oxyhemoglobin and deoxyhemoglobin have maximum absorption at 415 nm with a detection range 
between 320 nm and 450 nm, and between 540 nm and 589 nm. Tests whose detection wavelengths are between 
the above intervals will be affected. In the SGOT examination insert kit from Biolabo, the IFCC method states that 
positive interference (an increase in enzyme activity measurement results, in the form of a false positive) will be 
detected if the hemoglobin level in the serum is 114 µmol/L [3,5,6,11].  

Traditionally, specimens were detected for hemolysis by visual inspection, often at random, a practice that is 
currently discouraged due to unreliable and variable results. Today, almost all biochemical analysis platforms are 
equipped with hardware and software capable of detecting analytical interferences. One such indicator is the 
hemolysis index, a quantitative value associated with the amount of free hemoglobin in plasma or serum. Because 
of its ability to detect mild hemolysis and the potential for consistent detection methods across laboratories, the 
hemolysis index is now considered the best practice for hemolysis detection. Although it is known that the effect 
of hemolysis interferences on test results depends on the analyte being tested, there is little information on the 
consistency of hemolysis detection and reporting methods among individual laboratories [3,6,7].  
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