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CASE REPORT

Hypertriglyceridemia Interferes with Hemoglobin Detection and
Calibration Methods
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SUMMARY

Background: Hemoglobin (HGB) is a pigment protein found in human red blood cells. Laboratories usually mea-
sure hemoglobin using a colorimetric method. The factor that causes the increase of blood turbidity (hypertri-
glyceridemia) can lead to the false increase of HGB, and also cause a significant increase of MCH and MCHC.
Methods: By means of a case of hypertriglyceridemia, plasma exchange and formula substitution methods were
used to establish a reliable calibration method for hemoglobin (HGB) determination.

Results: After calibration, the corrected final values of HGB and its related indexes MCH and MCHC differ
greatly from the instrument values. We reported the calibrated results to clinicians.

Conclusions: When using a commonly used clinical hematology analyzer to detect hemoglobin, when encountering
high TG samples, plasma exchange and formula substitution methods can be used. It can quickly help us correct
the HGB, MCH, and MCHC values in blood lipid samples and provide clinicians with accurate reports.
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Hemoglobin (HGB) is a binding protein containing pig-
ment cogroups synthesized in human nucleated red cells
and reticulocytes, and is a transport protein in red blood
cells [1,2]. Laboratory hemoglobin is measured by col-
orimetry. While hypertriglyceridemia is a major inter-
fering factor, blood samples with high triglycerides
(TG) contain chylomicrons (CMs) and very low-density
lipoprotein (VLDL) particles, which scatter and absorb
light, creating turbidity in the blood sample [3]. The TG
in the blood also replaces the plasma volume, so high
TG inevitably leads to a false increase in the HGB value
[4]. The following is a list of cases to analyze how to
calibrate hemoglobin results and calibration methods for
patients with high triglycerides.
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CASE PRESENTATION

A 50-year-old man was admitted to the hospital due to
fractures of the left tibia and fibula. He denied any his-
tory of blood transfusions or exposure to blood prod-
ucts. The clinician sent a blood sample to the lab and
the patient’s blood routine results: red blood cell count
(RBC): 5.22 x 10*?%/L [reference interval (ref): 4.0 - 5.5];
hematocrit (HCT): 0.46 L/L (ref: 0.40 - 0.54); hemoglo-
bin (HGB): 192 g/L (ref: 120 - 160); mean corpuscular
hemoglobin concentration (MCHC): 417 g/L (ref: 320 -
360); mean corpuscular hemoglobin (MCH): 37 pg (ref:
27 - 34).

The staff on duty found that the result was abnormally
high, and the daily quality control and instrument opera-
tion were not abnormal, but the detection instrument
Mindray BC-5180 showed a warning message of "tur-
bidity/HGB interference". It was immediately suspected
that the condition of the specimen was abnormal, so the
specimen was placed in a centrifuge for 3,500 r/minute
and centrifuged for 5 minutes. After centrifugation, it
was found that the specimen had severe lipids, as shown
in Figure 1A. After checking the serum biochemical re-
port of the patient, the triglyceride (TG) was 15.08
mmol/L. He was a high triglycerides patient obviously.
Then the staff on duty carried out the following two
steps:

1) Formula substitution method:

Complete blood count analysis was performed with
Mindray BC-5180 analyzer to obtain HGB concentra-
tion of blood lipid samples (HGBg). Then blood lipid
samples were centrifuged at 550 g for 3 minutes, and
then plasma hemoglobin concentration (HGBLp) was
analyzed. The corrected HGB level was then calculated
using the following formula:

HGBcorrectep = HGBLg - (HGBip - HGBLp X HCT8)
MCHcorrectep = HGBcorrecTen/RBCLe
MCHCcorrectep = HGBcorrecTen/HC T e

According to the above formula, we detected plasma
hemoglobin HGB.r with a value of 57 g/L, and the
result is HGBcorrectep = 161 g/L, MCHcorrectep =
31 Pg, MCHccorrectep = 348 g/L.

2) Plasma exchange method:

Take 4 test tubes numbered 1, 2, 3, 4, and the following
steps were taken: 1) Routine blood tube centrifugation,
5 minutes, 3,000 revolutions, quantitative absorption of
plasma layer with sample gun, and discard in tube No.
1. Add equal amount of normal saline to blood routine
tube with sample gun, mix gently, and continue centri-
fugation. 2) The plasma layer is absorbed quantitatively
with the sample gun and discarded in tube No. 2. The
equal amount of normal saline is absorbed with the
sample gun and added to the routine blood tube, gently
mixed, and centrifugation is continued. 3) Repeat 4
times, the color of the chylo/creamy plasma layer is
gradually replaced by a lighter color (Figure 1B). At
this time, shake the blood routine tube and test it on the

same instrument. The result is HGB 161 g¢g/L, MCH
32 pg, MCHC 348 g/L. The results are basically consis-
tent with the formula substitution method. Finally, we
report the above results to clinicians.

DISCUSSION

One of the most common analytical interferences in the
clinical laboratory is lipemia [5]. Lipemia is defined as
clouding of the sample caused by the accumulation of
lipoproteins, primarily very low-density lipoproteins
(VLDL) and chylomicrons. These particles are high in
triglycerides. It is very common for the laboratory to en-
counter lipid-blood specimens. For routine blood speci-
mens, lipid-blood has a greater impact on HGB, and lip-
id-blood will cause a false increase in HGB. When re-
viewing reports as inspectors, in addition to referring to
instrument data, they also need to pay more attention to
instrument alarm information, pay attention to the ratio
relationship between red blood cell count and hemoglo-
bin when reviewing routine blood reports, pay attention
to the interference of lipid blood samples on the meth-
odology, timely use of correction formulas to correct or
use plasma exchange method for HGB detection, so as
to issue accurate reports. In clinical hematology labora-
tories, hemoglobin is not tested using plasma or serum
samples, and it is difficult to discover hyperlipidemia
samples. We can find blood lipid samples by the follow-
ing methods: 1) TG>4 mmol/L; 2) difference between
HGB, MCH, and MCHC values and historical data ex-
ceeds 20%; 3) MCHC > 365 g/L; 4) HGB value is in-
consistent with RBC count; 5) a large number of un-
stained fat globules of varying sizes were observed in
blood smears; 6) hematology analyzer alarm "turbidity/
HGB interference"; 7) visible turbidity of plasma. When
any of these are present in the blood sample, the HGB,
MCH, and MCHC values should be corrected. At the
same time, when detecting blood lipid samples, inspec-
tors should not only fully understand the interference
mechanism, but also choose appropriate procedures to
eliminate interference. At present, there are many meth-
ods to eliminate the interference of lipemia, such as
plasma exchange, normal saline dilution, high-speed
centrifugation, freezing high-speed centrifugation, vac-
uum high-speed centrifugation, polyethylene glycol
method, ether extraction method, etc. [6-8]. Among
them, plasma exchange method has the advantages of
strong anti-interference ability, simple operation, low
cost and high efficiency [8], which can meet various re-
quirements of clinical laboratory in general hospitals.
But the calibration formula method is fast and simple,
high efficiency, and the accuracy rate can meet the re-
quirements.

In short, some pathological or physiological conditions
can result in changes in the nature of the blood speci-
men. In the process of blood cell detection, the interfer-
ence factors of the specimen itself cannot be ignored.
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Figure 1. A represents the patient’s plasma lipid turbidity. B represents the before and after comparison of plasma after plas-

ma exchange.

This requires the examiner to find the correct solution,
strive for accurate results, and provide a reliable diag-
nostic basis for the clinic.
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