HX
Lab Med Online

 Updates | Vol. 13, No. 1: 13-21, January 2023 R ][_]\\4[ O

https://doi.org/10.47429/tm0.2023.13.1.13
|AHIE & SSXE ZBAOA] H|EH
S M7 IMASE
OO L_HOO

The negative role of Vitamin Cin total cholesterol and triglycerides tests
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Background: This study aimed to determine the cause of low total cholesterol and triglyceride levels based on the Trinder reaction by reviewing
cases of negative interference.

Methods: We analyzed the results of total cholesterol and triglyceride tests performed over 19 months. Sixty-three test results from 48 patients
showing abnormally low total cholesterol or triglyceride levels were included. Lipid profile (total cholesterol, triglyceride, HDL-cholesterol, and
LDL-cholesterol) was evaluated with Roche Diagnostics (Germany) and Sekisui Medical (Japan) reagents by using Cobas ¢702 analyzer (Roche). In
vitro lipid profile tests were also determined using both above reagents for serum spiked with nine different concentrations of vitamin C.
Results: Total cholesterol and triglyceride levels measured using Roche reagents (without ascorbate oxidase) were significantly lower than those
using Sekisui reagents containing ascorbate oxidase respectively. HDL-cholesterol and LDL-cholesterol levels showed no significant difference be-
tween the two company reagents. Malignancy was diagnosed in 83% of the patients, and the patients have the possibility of receiving high-dose
vitamin C therapy. In addition, 27% of the patients were diagnosed with chronic kidney disease. At the level of 25.0 mg/dL vitamin C to the serum,
total cholesterol and triglyceride levels, measured using Roche reagents, reduced by 27% and 95%, respectively, but were rarely reduced when
using Sekisui reagents.

Conclusions: When negative interference is suspected in the total cholesterol or triglyceride of patients, the specimens need to be retested with

the reagent containing ascorbate oxidase, and the patient’s medical record should be reviewed thoroughly.
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Table 1. Reagents used for the measurement of total cholesterol and triglyceride levels in the collected specimens

Test item Reagents Manufacturer Ascorbate oxidase Measuring range™ Vit C interference information mentioned*
Total cholesterol CHOL2 Roche Diagnostics  Not included 3.86-800 mg/dL Not mentioned
Pureauto S CHO-N  Sekisui Medical Included (amount not specified) ~ 4-1,300 mg/dL No interference up to 50 mg/dL
Triglyceride TRIGL Roche Diagnostics  Not included 8.85-885 mg/dL Possible interference, level not specified
Pureauto S TG-N Sekisui Medical Included (amount not specified) ~ 3-2,000 mg/dL No interference up to 50 mg/dL
HDL-cholesterol HDL3 Roche Diagnostics =50 pkat/L 3.09-150 mg/dL No interference up to 50 mg/dL
Cholestest N HDL Sekisui Medical Not included 2-150 mg/dL No interference up to 50 mg/dL
LDL-cholesterol LDL3 Roche Diagnostics = 66.7 pkat/L 3.87-549 mg/dL No interference up to 500 mg/dL
Cholestest N LDL Sekisui Medical Not included 1-450 mg/dL No interference up to 50 mg/dL

*According to package insert information.

1. Additional test and EMR review on cases with abnormal test results

Data analyzed: 1,196,743 total cholesterol and 495,176 triglyceride test results
Analyzed period: from September 2020 to March 2022

v

Selection criteria (n=65): total cholesterol <40 mg/dL, or triglyceride < 20 mg/dL
Exclusion criteria (n=2): specimen derived from newborn, or specimen not able to
perform additional tests

v

63 specimen (48 patients) collected =3 | Total cholesterol measured with
CHOL2 (Roche) and Pureauto S CHO-N (Sekisui)
* Triglyceride measured with

TRIGL (Roche) and Pureauto TG-N (Sekisui)
HDL-cholesterol measured with

HDL3 (Roche) and Cholestest N HDL (Sekisui)
LDL-cholesterol measured with
* LDL3 (Roche) and Cholestest N LDL (Sekisui)

EMR reviewed:
- for diagnosis (especially malignancy or chronic kidney disease)
- for medication record (especially vitamin C administration)

2 Cases: representative examples with detailed medication history

2. Dose-response testing

Pooled serum mixed with L-ascorbic acid in different ratio: Total cholesterol measured with

(0, 12.5, 25.0, 37.5, 50.0, 62.5, 75.0, 87.5, 100.0 mg/dL) e CHOL2 (Roche) and Pureauto S CHO-N (Sekisui)
Triglyceride measured with

TRIGL (Roche) and Pureauto TG-N (Sekisui)
HDL-cholesterol measured with

HDL3 (Roche) and Cholestest N HDL (Sekisui)
LDL-cholesterol measured with

LDL3 (Roche) and Cholestest N LDL (Sekisui)

Fig. 1. Flow-chart of the study outline.
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Table 2. Patient characteristics in cases of abnormally low total cho-
lesterol or triglyceride levels

Characteristics N Proportion (%)
Total No. of patients 48
Patients with 1 collected specimen 40 83
Patients with 2 collected specimens 6 13
Patients with 3 collected specimens 0 0
Patients with 4 collected specimens 1 2
Patients with 5 collected specimens 1 2
Age (yr, mean £ SD) 59.0+ 15.6
Male 27 56
Test route
Inpatient 2 4
Outpatient or emergency center 46 96
Diagnosis
Malignancy 40 83
Chronic kidney disease 13 27
Either malignancy or chronic disease 43 90
Preceding vitamin C administration 9 19

*: reagents containing ascorbate oxidase

@ Roche
O Sekisui

Total cholesterol Triglyceride
P<0.01 P<0.01

HDL-cholesterol LDL-cholesterol
P=0.01 P=0.12

Fig. 2. Summary of lipid profile measurements between the two reagents. Box plots show the 25th percentile, median (horizontal lines inside the
boxes), and the 75th percentile of the data values of total cholesterol, triglyceride, HDL-cholesterol, and LDL-cholesterol measured with Roche re-
agents (gray-colored box plot) and Sekisui reagents (uncolored box plot). Crossbar lines on box plot whiskers show the 5th and 95th percentile of

"xn

data values. The

16 www.labmedonline.org

mark above the box plot indicates the reagents containing ascorbate oxidase.
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Fig. 3. Difference between plotted results obtained from Roche and Sekisui reagents. (A) Total cholesterol (CHOL); (B) Triglyceride (TG); (C) HDL-cho-
lesterol (HDLC); (D) LDL-cholesterol (LDLC). The solid line and gray boxed area represent the absolute mean difference and its 95% Cl, respectively.
The dotted line represents the absolute mean difference of 0. The total cholesterol and triglyceride results using Roche and Sekisui reagents

showed a large difference. The HDL-cholesterol and LDL-cholesterol results of Roche and Sekisui reagents showed no significant differences.
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Fig. 4. Effect of concentration of ascorbic acid on interference in lipid profile testing between the two reagents. Measurement of pooled serum
values of (A) total cholesterol (Roche: filled circle with solid line, Sekisui: filled circle with dotted line), (B) triglyceride (Roche: filled triangle with
solid line, Sekisui: filled triangle with dotted line), (C) HDL-cholesterol (Roche: empty circle with solid line, Sekisui: empty circle with dotted line),
and (D) LDL-cholesterol (Roche: empty triangle with solid line, Sekisui: empty triangle with dotted line) are converted to the percentage of reduc-
tion. Concentrations of triglyceride with Roche TRIGL and total cholesterol with Roche CHOL2 were reduced by more than 90% after adding 25
mg/dL and 87.5 mg/dL of ascorbic acid, respectively. (Reagents with ascorbate oxidase: Pureauto S CHO-N, Pureauto S TG-N, HDL3, LDL3. Reagents
without ascorbate oxidase: CHOL2, TRIGL, Cholestest N HDL, Cholestest N LDL).
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