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IZiNCG TECHNICAL BRIEF
How to deal with hemolysis for plasma/serum zinc analysis

Introduction

Hemolysis is the breaking, or lysis, of red blood 
cells. This causes the release of the contents of 
red blood cells, including hemoglobin, into serum 
or plasma. Red blood cells contain large amounts 
of zinc, about 10 to 20 times the concentration 
in the surrounding fluid. Therefore, hemolysis 
can interfere with the accurate determination of 
plasma zinc concentration (PZC) or serum zinc 
concentration (SZC). When hemolysis occurs, zinc 
levels in serum or plasma increase quickly (1).  A 
concentration of 1 gram of hemoglobin per liter of 
plasma or serum leads to about a 5% increase in 
PZC or SZC.

Hemolysis occurs naturally in low levels as aged 
red blood cells are removed from circulation. 
Hemolysis can be accelerated by disease. It 
can also occur during the collection and/or 
processing of a blood sample. Exerting too much 
force when collecting a blood sample, either 
by drawing too hard on a syringe or using too 
thin of a needle, can cause a sample to become 
hemolyzed. Once collected, pushing the blood 
sample out of the syringe without removing the 
needle can cause hemolysis. Rough handling or 
jarring of samples before processing can also 
lead to hemolysis. Though good technique can 

minimize its occurrence, hemolysis cannot always 
be prevented. It is therefore important always to 
assess hemolysis prior to the analysis of PZC or 
SZC. 

How to identify hemolysis

There are three ways to identify hemolysis (Table 
1): direct measurement of hemoglobin, indirect 
measurement using optical absorbance, and visual 
comparison using a color scale. The advantages 
and disadvantages of each of these techniques 
will determine which is best in a given situation.

Direct measurement of hemoglobin concentration 
has the highest sensitivity, and little interpretation 
is necessary to determine whether the hemoglobin 
is above a threshold for PZC or SZC analysis. 
However, it is also the most expensive of the 
three techniques, both in materials and additional 
procedural steps needed. It requires the proper 
handling and disposal of toxic chemicals, and also 
uses up some of the sample. 

Measuring optical absorbance can be done 
without toxic chemicals and without using up any 
of the sample, but it still requires additional steps 
and a spectrophotometer. Since other plasma 
components, including bilirubin and carotenoids, 
have optical absorbances that overlap that for 

Technique Advantages Disadvantages

Hemoglobin direct 
measurement

High sensitivity, straightforward 
interpretation

Expensive, toxic chemicals, procedural time for analysis

Optical 
absorbance

Adequate sensitivity, low cost, non-
destructive of sample

Procedural time for analysis, unable to resolve differences 
due to other components (e.g. bilirubin, carotenoids) 

Visual comparison 
with color scale

Adequate sensitivity, low cost, simple 
to conduct, few materials required 

Requires training on how to identify hemoglobin levels 
beyond a threshold 

Table 1. Advantages and disadvantages of different ways to identify hemolysis beyond a threshold for analysis of 
PZC or SZC
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hemoglobin, this technique is unable to distinguish 
differences due to those components. Still, the 
sensitivity is adequate for identifying hemolysis at 
a threshold of 1 g/L. 

Visual comparison with a color scale (Figure 1) is 
the simplest method to identify hemolysis, and 
only requires a visual comparison card, available 
for download at www.izincg.org. With training, 
visual comparison can be done quickly at the point 
of processing and has adequate sensitivity to 
determine hemolysis at a threshold of 1 g/L. 

How to prevent hemolysis from occurring

The hemolysis identification card available on the IZiNCG website also contains helpful tips for reducing the 
risk of hemolysis during the collection and processing of blood samples.  Suggestions are summarized in 
Table 2 below.

Table 2.  Tips for reducing the risk of hemolysis during the collection and processing of blood samples
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•	 Draw blood from the antecubital (front side of elbow) region of the arm if possible

•	 Warm the blood draw site prior to venipuncture to increase blood flow

•	 After cleaning the venipuncture site with alcohol, allow the area to dry completely

•	 Use a needle no smaller than 21 gauge (adult) or 23 gauge (children) for blood draw

•	 Use a new, straight needle for blood draw, not existing catheters or lines

•	 Do not “milk” or massage the venipuncture site during blood draw

•	 Do not leave the tourniquet on for more than one minute during the blood draw
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•	 Follow the manufacturer’s instructions for proper use of collection tubes for blood draw

•	 For collection tubes with additives, add the recommended blood volume and avoid under-filling

•	 For collection tubes that require mixing, invert tube gently and only for the recommended times

•	 For collection tubes that do not require mixing avoid inverting or agitating the blood

•	 For collection tubes that require clotting, do not process the blood before the recommended wait time

•	 Do not centrifuge specimens at higher speeds or longer times than recommended

•	 If transferring blood to another tube, avoid applying pressure or agitation during transfer

•	 Protect the blood specimens from light, heat, and agitation during storage and transit.

•	 Store at 2-6 °C (never freeze) and minimize delay prior to processing whole blood to plasma or serum

 

Figure 1. Hemolysis identification card for visual 
comparison of plasma or serum samples

Digital copies of the hemolysis identification card can be 
found at: www.izincg.org/practical-tips
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What to do when samples are hemolyzed

Samples that are hemolyzed should be excluded 
from analysis of PZC and SZC. A hemoglobin 
threshold of 1 g/L allows for identification of 
samples likely to have the zinc content increased 
beyond the 5% margin of error typical of most 
techniques used to measure zinc. If a plasma or 
serum sample has a hemoglobin concentration 
above 1 g/L, or another population-specific 
threshold for hemolysis, it should not be included 
in analysis for zinc. For more information on the 
determination of a population-specific threshold for 
hemolysis in populations where the hemoglobin 
in red blood cells is expected to be low, other 
hematologic parameters likely differ, or a different 
level of precision is appropriate, please refer to 
Killilea et al. (1)

Care should be taken to ensure hemolysis is 
assessed. Failure to identify or exclude hemolyzed 
samples can lead to falsely high plasma or serum 
zinc values and the underestimation of population 
risk for zinc deficiency. Likewise, overestimation of 
hemolysis can lead to over-exclusion of samples 
and bias. 

References

1.  Killilea DW, Rohner F, Ghosh S, et al. 
Identification of a Hemolysis Threshold That 
Increases Plasma and Serum Zinc Concentration. 
The Journal of nutrition 2017;147(6):1218-25. doi: 
10.3945/jn.116.247171.

About IZiNCG
IZiNCG is the International Zinc Nutrition 
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promote and assist efforts to reduce global zinc 
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identification, prevention and treatment of zinc 
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low-income countries.
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