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Abstract

Introduction: Accurate measurement of urinary total protein (UTP) is crucial for diagnosing renal and systemic diseases. This study aims to com-
prehensively evaluate potential carryover scenarios in UTP testing using AU5800 biochemistry analyzer and to identify factors influencing assay 
accuracy.
Materials and methods: High-concentration quality control materials and pure water was used to evaluate specific sample probe carryover. Addi-
tionally, 24-hour mixed urine samples from patients were used to evaluate specific carryover from the reagent probe, mixbars, and cuvettes. For 
cumulative sample carryover evaluation, pure water was used as reagent and mixed serum as sample for continuous testing. During the process, 
24-hour urine samples were interspersed, and UTP concentrations were measured at 0, 10, 20, and 30 minutes. Cumulative reagent carryover was 
evaluated by testing pure water sequentially with eight reagents sharing the same analytical unit and inner cuvettes as UTP, with UTP concentrati-
ons of 24-hour urine samples recorded at 0, 10, 20, and 30 minutes.
Results: Specific carryover from the sample probe, reagent probe, mixbars, and cuvettes was not detected during carryover evaluation of UTP te-
sting. However, a significant cumulative reagent carryover of Immunoglobulin G (IgG) reagent was observed, while no cumulative sample carryover 
was identified.
Conclusions: The full range of possible carryover scenarios in UTP testing was evaluated using AU5800 biochemistry analyzer. Our data provide va-
luable references for evaluating carryover in laboratories, ensuring the accuracy and reliability of laboratory results.
Keywords: carryover; urinary proteins; immunoglobulin G; laboratory testing
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Highlights 

•	 Comprehensive carryover evaluation was conducted using AU5800 biochemistry analyzer
•	 No specific sample or reagent carryover was observed
•	 IgG reagent caused cumulative carryover, while cumulative sample carryover was absent

Introduction

Carryover in clinical biochemistry analyzers has 
been extensively studied and is known to have a 
substantial impact on the precision and reliability 
of laboratory results (1,2). The rapid advancement 
of testing technology has increased the number of 
reagent positions on biochemical analyzers, lead-

ing to higher test volumes and greater potential 
for carryover, which is increasingly challenging to 
detect (3). This problem is potentially important 
for the accurate detection of urinary total protein 
(UTP). Urinary total protein is an early indicator of 
renal injury and plays a vital role in the early detec-

mailto:bgxbzr08@163.com


Li J, Bao G	 Cumulative IgG carryover in UTP testing evaluation

Biochem Med (Zagreb) 2025;35(2):020702		  https://doi.org/10.11613/BM.2025.020702 

2

tion and management of chronic kidney disease 
(4). Accurate evaluation of UTP concentrations is 
essential for monitoring disease progression, eval-
uating treatment efficacy, and comprehending the 
influence of systemic diseases such as diabetes 
and hypertension on renal function (5).

AU5800 biochemistry analyzer is a high-through-
put, fully automated clinical biochemistry analyzer 
widely used in clinical laboratories. It can perform 
up to 2000 tests per hour per analytical unit, with 
each unit equipped with 54 reagent positions (6). 
Currently, UTP in our laboratory is measured using 
the pyrogallol red-molybdate method. In this 
method, pyrogallol red combines with molybdic 
acid to form a red complex, which then binds with 
the protein under acidic conditions to produce a 
blue-purple complex, exhibiting a peak absorb-
ance at 598 nm. The intensity of this blue-purple 
complex is proportional to the protein concentra-
tion present in the sample. Considering that the 
red complex can bind to all proteins, not just UTP, 
the significantly higher total protein concentration 
in serum samples compared to urine, the in-
creased number of assay and assay combinations 
performed on the biochemical analyzer, and the 
presence of protein in certain reagent compo-
nents, these factors collectively exacerbate the ef-
fect of carryover, posing significant concerns for 
the accuracy of UTP measurement (7,8).

Therefore, before UTP is routinely introduced as a 
clinical test, it is crucial to evaluate potential carry-
over in UTP detection to ensure accurate laborato-
ry results. While most published articles focus on 
specific carryover evaluations without accurately 
simulating routine laboratory work, we aim to 
evaluate the full range of possible carryover sce-
narios in UTP testing using AU5800 biochemistry 
analyzer and to identify factors that could affect 
assay accuracy (9-12).

Materials and methods

Materials

The 24-hour urine and serum samples were ob-
tained from leftover specimens of 20 patients un-
dergoing clinical laboratory testing at Department 

of Clinical Laboratory Center, Shaoxing People’s 
Hospital, Shaoxing, China. To ensure homogenei-
ty, the urine and serum samples from 20 patients 
were individually mixed prior to the experiments. 
The study was approved by the ethics committee 
of Shaoxing People’s hospital (Approval No.2024-
092-02).

Clinical biochemical tests were performed on 
AU5800 biochemistry analyzer (Beckman Coulter, 
Brea, USA). Pure water was supplied by pure water 
system (TCHS-10ROE/1200KC, TianChuang Com-
pany, Hangzhou, China). Reagents for alkaline 
phosphatase (ALP), creatinine (Crea), cholinester-
ase (CHE), and rheumatoid factor (RF) were from 
Beckman Coutler (Brea, USA). Reagents for immu-
noglobulin A (IgA), immunoglobulin G (IgG), high-
density lipoprotein (HDL), apolipoprotein A 
(ApoA), UTP were from Zybio (Zybio Company, 
Chongqing, China). High-concentration quality 
control (QC) materials for UTP was obtained from 
Bio-Rad Laboratories (Hercules, USA).

Methods

This study was performed in June 2024 at Clinical 
Laboratory Center, Shaoxing People’s Hospital, 
Shaoxing, China. Before the experiment, AU5800 
biochemistry analyzer was carefully set up and cal-
ibrated following the operating manual. The sam-
ple probes, the reagent probes, cuvettes, and 
mixbars were thoroughly cleaned and soaked. 
Pure water used had an electrical conductivity of ≤ 
2 μs/cm.

Evaluation of specific sample probe carryover 
in UTP testing

Five tubes of UTP were measured consecutively, 
with tubes 1-2 containing Bio-Rad high-concentra-
tion QC materials (designated as a1 and a2) and 
tubes 3-5 containing pure water (designated as b1, 
b2, and b3). This procedure was repeated on five 
consecutive days, and Equation 1 (Eq. 1) was used 
to calculate specific sample probe carryover (13). 

Specific sample
probe carryover

x 100%  
|b1| – |b3|

a2 – |b3|
 = 

(Eq. 1).
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The average or medium carryover across five days 
was then determined. The specific sample probe 
carryover was expressed as mean ± standard devi-
ation (SD) or median and inter-quartile range (IQR), 
depending on the data distribution. A carryover 
within the range of - 3% to 3% was considered in-
dicative of no carryover (14).

Evaluation of specific reagent probe and 
mixbars carryover in UTP testing

In our laboratory, the following eight reagents that 
are assigned to the inner cuvettes and the second 
analytical unit of the biochemical analyzer along-
side UTP, were considered as potential items of 
carryover: ALP, Crea, HDL, CHE, IgA, IgG, ApoA and 
RF. These reagents were considered potential 
sources of carryover because they share the same 
reagent probe, mixbars, and cuvettes with UTP. 
Mixed 24-hour urine samples were used to evalu-
ate the reagent probe and mixbars carryover in 
UTP testing. To address the potential for carryover 
from the mixbars to consistently affect subse-
quent measurements, including the second and 
even third ones, four samples of saline solution 
were added before evaluating the next potential 
carryover item to cleanse the sample probes and 
mixbars. The sequence of carryover evaluation, 
along with the samples and reagents used, is out-
lined in Table 1. Eight rounds of testing were con-

ducted to evaluate each potential item of carryo-
ver.

The carryover was calculated using Eq. 2 and Eq. 3, 
with values below 5% considered indicative of no 
carryover (14).

Specific reagent
probe carryover

x 100%  UTP1 – UTP4

UTP4
 = 

     (Eq. 2)

Specific mixbars
carryover

x 100%  UTP3 – UTP4

UTP4
 = 

(Eq. 3).

Since “potential items of carryover” shared three 
sets of mixbars, while the reagent probe was sin-
gular, UTP1 and UTP4 utilized the same set of 
mixbars. Prior to UTP1 testing, the reagent probe 
was immersed in the “potential item of carryover”, 
whereas prior to UTP4 testing, it was immersed in 
the UTP reagent and had been cleaned three 
times according to the instrument program. More-
over, the mixbars used in UTP4 were not exposed 
to reagents associated with carryover, making 
UTP4 an uncontaminated control for evaluating 
both the reagent probe and the mixbars. Accord-
ingly, the ratio of (UTP1 - UTP4) / UTP4 was used to 
evaluate specific carryover from the reagent 
probe. The specific carryover of the mixbars was 

Sample order Sample Reagent Code Mixbar number

1 Urine Potential item of carryover / 1

2 Urine UTP UTP1 2

3 Urine UTP UTP2 3

4 Urine UTP UTP3 1

5 Urine UTP UTP4 2

6 Saline UTP / 3

7 Saline UTP / 1

8 Saline UTP / 2

9 Saline UTP / 3

UTP - urinary total protein. / - no code required.

Table 1. Sequence of specific reagent probe and mixbars carryover evaluation
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calculated as (UTP3 - UTP4) / UTP4 because UTP3 
and the “potential item of carryover” shared the 
same set of mixbars.

Evaluation of specific cuvettes carryover in 
UTP testing

In the cuvette reaction mixture, the reagent vol-
ume is typically tens to hundreds of times greater 
than the sample volume. Therefore, our evaluation 
of specific cuvette carryover focused on reagents 
assigned to the same cuvettes as UTP, including 
eight reagents: ALP, Crea, HDL, CHE, IgA, IgG, ApoA 
and RF. In addition, pure water was placed as a rea-
gent in the reagent compartment of the second 
analytical unit, serving as control. Its position 
matched that of UTP and “potential items of carry-
over”, all of which were assigned to the inner cu-
vettes. According to the design of AU5800 bio-
chemistry analyzer, each analytical unit is 
equipped with 408 cuvettes, divided into an inner 
cuvette ring and an outer cuvette ring, with each 
containing 204 cuvettes. Mixed 24-hour urine 
samples were prepared into 232 aliquots, each 
containing 100 µL. The experiment was conduct-
ed in two rounds.

22 samples were analyzed, with each sample test-
ed using the aforementioned 9 reagents, resulting 
in a total of 198 test results. Additionally, 6 samples 
were analyzed exclusively for pure water reagent, 
generating 6 more test results. This resulted in a to-
tal of 204 tests, covering all 204 cuvettes in the in-
ner ring. For each test, the analyzer allowed us to 
identify the specific cuvette used. We recorded 
both the reagent tested and its corresponding cu-
vette number for all 204 tests. In this round, the cu-
vettes were “contaminated” by the reagents tested.

The remaining 204 samples were all used for UTP 
testing, generating another 204 test results. For 
each of these tests, we identified the cuvette num-
ber used and traced it back to the reagent tested 
in the first round on the same cuvette. Since only 9 
items were tested in the first round, each of these 
9 items in the second round could correspond to 
multiple UTP data. The average or medium UTP 
value was calculated for each item and recorded 

as UTP(n), where n represented the item, e.g., 
UTP(ALP) for alkaline phosphatase and UTP(H20) 
for the pure water control. The specific cuvette 
carryover was calculated using Eq. 4, with values 
below 5% considered indicative of no carryover.

Specific cuvettes
carryover

x 100%  UTP(n) – UTP(H2O)
 = 

UTP(H2O)

(Eq. 4)

Evaluation of cumulative sample carryover in 
UTP testing

We used mixed serum samples to simulate routine 
laboratory work, pure water was placed as a rea-
gent in the reagent compartment of the second 
analytical unit’s inner ring. Water reagents were 
continuously tested, with mixed 24-hour urine in-
terspersed as the sample. Urinary total protein 
concentrations were measured at intervals of 0 
min, 10 min, 20 min, and 30 min. At each time 
point, UTP was tested three times to eliminate ran-
dom errors. The average UTP value for each time 
point was calculated and recorded as UTP(time). 
The cumulative sample carryover was then calcu-
lated using Eq. 5. A range from - 3% to 3% was 
considered indicative of no carryover.

Cumulative
sample

carryover
x 100%  UTP(time) – UTP(0min)

 = 
UTP(0min)

(Eq. 5)

Evaluation of cumulative reagent carryover in 
UTP testing

Pure water was used as sample and sequentially 
tested with eight reagents sharing the same ana-
lytical unit and inner cuvettes as UTP. Each reagent 
was tested continuously for 30 minutes, with mixed 
24-hour urine interspersed as the sample. Urinary 
total protein concentrations were measured at 0, 
10, 20, and 30 minutes. The cumulative sample car-
ryover was calculated using Eq. 6, with values be-
low 5% considered indicative of no carryover.
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Cumulative
reagent

carryover
x 100%  UTP(time) – UTP(0min)

 = 
UTP(0min)

(Eq. 6)

Statistical analysis

All statistical analyses were done using SPSS ver-
sion 26.0 (IBM Corp., Armonk, USA). The Shapiro-
Wilk test was used for evaluation of data normali-
ty. Continuous variables with normal distribution 
were expressed as mean ± SD, and skewed data 
were expressed as median and IQR.

Results

The average carryover of specific sample probes 
for UTP testing, tested over five days using AU5800 
biochemistry analyzer, was - 0.11%, as shown in Ta-
ble 2. The observed indicated that the carryover 
influence was negligible and did not compromise 
the accuracy of UTP measurement.

As shown in Table 3, no specific carryover from the 
reagent probe or mixbars was observed during 
UTP testing. The carryover remained below 5%, 
well within acceptable limits.

The median concentration of UTP detected using 
water as the reagent was 0.671 g/L. The specific 
carryover for cuvettes associated with eight po-
tential carryover items was below 5% and thus 
considered indicative of no carryover (Table 4).

Despite the significantly higher protein concentra-
tions in serum samples compared to urine sam-
ples, we found that the cumulative sample carryo-
ver at different time points was all within the range 
of - 3% to 3% (Table 5). This indicates that UTP 
measurement does not exhibit cumulative sample 
carryover.

The results showed that, except for the IgG rea-
gent, the cumulative carryover for the other seven 
reagents was all below 5%, indicating that these 
seven reagents exhibited no cumulative carryover 
in UTP testing. In contrast, the IgG reagent exhib-
ited significant cumulative carryover of 8.32%, 
9.24%, and 10.32% at different time points, all ex-
ceeding the 5% threshold, as detailed in Table 6.

Subsequently, we examined the contaminated 
UTP reaction curve, which revealed noticeable dif-
ferences compared to the previously uncontami-
nated UTP reaction curve (Figure 1). At the point of 
adding Reagent 2 (R2) and mixing the reaction 
mixture in the cuvette using mixbars (point 10), 
the reaction curve exhibited a significant rise (Fig-
ure 1a). This anomaly confirmed the presence of 
cumulative reagent residue on the mixbars, as the 
UTP reagent kit employs a single-reagent end-
point method that does not include R2. The shared 
use of a single set of mixbars for both IgG and UTP 
allowed the IgG reagent to be carried into the UTP 
reaction system, thereby causing carryover.

Day UTP (g/L)
Specific sample 
probe carryover 

(%)

Average specific 
sample probe 
carryover (%)

a1 a2 b1 b2 b3

1 0.551 0.543 - 0.004 0.004 - 0.006 - 0.37

2 0.557 0.540 - 0.006 0.003 - 0.003 0.56

3 0.556 0.548 - 0.005 0.000 - 0.006 - 0.18 - 0.11 ± 0.43

4 0.558 0.528 - 0.005 0.000 - 0.005 0.00

5 0.550 0.544 - 0.002 0.001 - 0.005 - 0.56

UTP - urinary total protein. a1 and a2 - tubes containing Bio-Rad high-concentration quality control materials. b1, b2 and b3 
- tubes containing pure water. The average specific sample probe carryover is expressed as mean ± standard deviation. The 
average specific sample carryover within the range of - 3% to 3% was considered indicative of no carryover.

Table 2. Evaluation of specific sample probe carryover in UTP testing 
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Potential item of 
carryover

UTP1
(g/L)

UTP2
(g/L)

UTP3
(g/L)

UTP4
(g/L)

Specific reagent 
probe carryover (%)

Specific mixbars 
carryover (%)

ALP 0.649 0.659 0.660 0.650 - 0.15 1.54

Crea 0.670 0.655 0.667 0.659 1.67 1.21

HDL 0.665 0.678 0.666 0.661 0.61 0.76

CHE 0.659 0.669 0.653 0.662 - 0.45 - 1.36

IgA 0.653 0.663 0.668 0.652 0.15 2.45

IgG 0.662 0.663 0.680 0.660 0.30 3.03

ApoA 0.658 0.656 0.665 0.656 0.30 1.37

RF 0.656 0.655 0.660 0.653 0.46 1.07

UTP - urinary total protein. ALP - alkaline phosphatase. Crea - creatinine. HDL - high-density lipoprotein. CHE - cholinesterase. IgA 
- immunoglobulin A. IgG - immunoglobulin G. ApoA - apolipoprotein A. RF - rheumatoid factor. The specific carryover from the 
reagent probe and mixbars with values below 5% was considered indicative of no carryover. 

Table 3. Evaluation of specific reagent probe and mixbars carryover in UTP testing

Potential item of 
carryover UTP (g/L)

Specific 
cuvettes 

carryover (%)

ALP 0.647 (0.639-0.653) - 3.65

Crea 0.673 (0.667-0.680) 0.22

HDL 0.668 (0.660-0.673) - 0.45

CHE 0.645 (0.635-0.651) - 3.95

IgA 0.672 (0.663-0.678) 0.15

IgG 0.675 (0.668-0.681) 0.60

ApoA 0.654 (0.645-0.659) - 2.61

RF 0.673 (0.666-0.682) 0.30

H20 (control) 0.671 (0.658-0.675) NA

UTP - urinary total protein. IQR - interquartile range. ALP - 
alkaline phosphatase. Crea - creatinine. HDL - high-density 
lipoprotein. CHE - cholinesterase. IgA - immunoglobulin 
A. IgG - immunoglobulin G. ApoA - apolipoprotein A. RF - 
rheumatoid factor. The specific carryover from cuvettes with 
values below 5% was considered indicative of no carryover. 
Urinary total protein results are expressed as median and 
interquartile range. NA - not applicable. 

Table 4. Evaluation of specific cuvettes carryover in UTP testing

Time UTP (g/L) Mean of 
UTP (g/L)

Cumulative sample 
carryover (%)

0.661

0 min 0.681 0.668 NA

0.661

0.667

10 min 0.674 0.672 0.60

0.674

0.679

20 min 0.660 0.668 0.00

0.665

0.681

30 min 0.669 0.668 0.00

0.655

UTP - urinary total protein. The cumulative sample carryover 
ranging from - 3% to 3% was considered indicative of no 
carryover. NA - not applicable.

Table 5. Evaluation of cumulative sample carryover in UTP testing
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Time

Potential 
item of 
carryover

0 min 10 min 20 min 30 min

UTP (g/L) 0.674 0.667 0.665 0.669 0.673 0.663 0.659 0.644 0.657 0.658 0.664 0.667

ALP Mean (g/L) 0.669 0.668 0.653 0.663

Carryover (%) NA - 0.15 - 2.39 - 0.90

UTP (g/L) 0.683 0.685 0.667 0.645 0.638 0.641 0.651 0.643 0.636 0.652 0.673 0.635

Crea Mean (g/L) 0.678 0.641 0.643 0.653

Carryover (%) NA - 5.46 - 5.16 - 3.69

UTP (g/L) 0.630 0.637 0.624 0.643 0.650 0.627 0.647 0.646 0.664 0.638 0.627 0.628

HDL Mean (g/L) 0.630 0.640 0.652 0.631

Carryover (%) NA 1.59 3.49 0.16

UTP (g/L) 0.637 0.636 0.646 0.647 0.647 0.652 0.635 0.634 0.658 0.644 0.639 0.628

CHE Mean (g/L) 0.640 0.649 0.642 0.637

Carryover (%) NA 1.41 0.31 - 0.49

UTP (g/L) 0.642 0.651 0.644 0.666 0.643 0.645 0.629 0.642 0.641 0.647 0.652 0.647

ApoA Mean (g/L) 0.646 0.651 0.637 0.649

Carryover (%) NA 0.77 - 1.39 0.46

UTP (g/L) 0.628 0.642 0.634 0.647 0.644 0.629 0.643 0.648 0.648 0.651 0.648 0.644

IgA Mean (g/L) 0.635 0.640 0.646 0.648

Carryover (%) NA 0.79 1.73 2.05

UTP (g/L) 0.656 0.639 0.652 0.711 0.688 0.705 0.729 0.691 0.707 0.728 0.704 0.717

IgG Mean (g/L) 0.649 0.703 0.709 0.716

Carryover (%) NA 8.32 9.24 10.32

UTP (g/L) 0.636 0.642 0.645 0.647 0.647 0.640 0.629 0.649 0.639 0.635 0.638 0.640

RF Mean (g/L) 0.641 0.645 0.639 0.638

Carryover (%) NA 0.62 - 0.31 - 0.47

UTP - urinary total protein. SD - standard deviation. ALP - alkaline phosphatase. Crea - creatinine. HDL - high-density lipoprotein. 
CHE - cholinesterase. IgA - immunoglobulin A. IgG - immunoglobulin G. ApoA - apolipoprotein A. RF - rheumatoid factor. The 
cumulative reagent carryover below 5% was considered indicative of no carryover. Mean - mean of three UTP tests results. NA - not 
applicable. 

Table 6. Evaluation of cumulative reagent carryover in UTP testing
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Discussion

We demonstrated that cumulative reagent carryo-
ver from IgG reagent in UTP testing on AU5800 bi-
ochemistry analyzer, while no cumulative sample 
carryover or specific carryover was observed. We 
employ readily accessible laboratory materials for 
both samples and reagents, making it operational 
and eliminating the need for repetitive and unnec-
essary tests, thereby maximizing reagent cost sav-
ings. Our findings highlight the importance of 
evaluating UTP cumulative carryover, improving 
the accuracy and reliability of UTP testing.

The exploration of UTP carryover evaluation en-
compasses two aspects: specific carryover and cu-
mulative carryover. Specific carryover was evaluat-
ed based on the location of contamination within 
the instrument, including essential components 
such as the sample probe, the reagent probe, 
mixbars, and cuvettes. In contrast, cumulative car-
ryover was evaluated based on the accumulation 
of residual substances, further classified into cu-
mulative sample carryover and cumulative rea-
gent carryover. Given the variability in biochemi-
cal analyzers, the diversity of tests conducted, and 
the differing assay sequences across laboratories, 
most studies on carryover are confined to case 
analyses. After installing a new biochemical ana-
lyzer, Kyle’s laboratory observed negative total 

cholesterol values in several patient samples. In-
vestigation revealed that significant reductions in 
total cholesterol were caused by carryover from 
creatine kinase reagents (1). Similarly, Kumari et al. 
identified an unusual scenario during routine test-
ing, where lipase activities were elevated while 
amylase activities remained normal in some sam-
ples. Upon reanalyzing the lipase activities, they 
returned to normal, and it was determined that 
the interference originated from microbial lipase 
used in triglyceride reagents (12). Zhang et al. re-
ported a case where a urine sample remained on 
the sample probe, leading to unusually elevated 
concentrations of serum potassium, urea nitrogen, 
and creatinine in subsequent serum specimens 
(15). These studies focus solely on specific carryo-
ver, lacking a systematic and comprehensive eval-
uation. The potential cumulative effect of carryo-
ver resulting from the increased number of assays 
and assay combinations performed by biochemi-
cal analyzers cannot be overlooked. Notably, they 
often fail to evaluate the cumulative effects of car-
ryover, neglecting the potential risks posed by its 
accumulation over time. In our study, we evaluat-
ed the full range of possible carryover scenarios 
before introducing UTP as a clinical test in the lab-
oratory. This proactive evaluation effectively miti-

Figure 1. Reaction curves for UTP comparing contaminated and uncontaminated samples. a) The reaction curve of UTP testing with 
contamination. At measuring point 10, the reaction curve exhibited a significant rise, indicating contamination in UTP testing. b) The 
reaction curve of UTP testing without contamination. At point 10 the reaction curve showed a decline, suggesting that UTP testing 
was unaffected by contamination.
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gated the risk of adverse laboratory events caused 
by carryover.

The negative values detected in UTP testing data 
is likely due to the use of pure water for evaluating 
carryover. The reagent blank, which reflects the in-
herent absorbance of the reagent, is typically de-
termined using pure water. Consequently, when 
pure water is used as the sample, the optical den-
sity value of the resulting reaction system may be 
almost equal to or even lower than that of the rea-
gent blank.

In fact, the cumulative reagent carryover caused 
by IgG reagent, as discovered in this study, was 
traceable. Our laboratory uses immunoturbidime-
try for IgG measurement. This method relies on 
the formation of immune complexes through anti-
gen-antibody reactions (16). These complexes pre-
cipitate from the solution phase to form particles 
under the action of an aggregating agent (poly-
ethylene glycol), resulting in turbidity in the reac-
tion solution. Compared to other methodologies, 
the particles in immunoturbidimetry are more 
likely to remain in the subsequent reaction system 
(3). Residues will accumulate on the reagent probe, 
mixbars, and cuvettes, leading to contamination. 
Furthermore, the R2 reagent for IgG consists of 
250 ml/L of sheep anti-human IgG antibodies, 
which are globulins capable of interacting with 
the UTP reagent kit. This cumulative reagent resi-
due of globulins in R2 may be the primary factor 
contributing to the cumulative reagent carryover 
that affects UTP testing.

Cumulative reagent carryover, as described in this 
study, could be mitigated by implementing addi-
tional washing procedures, enhancing instrument 
maintenance, and optimizing reagent placement. 
However, it is important to note that introducing 
extra procedures significantly increases procedur-

al complexity, extends processing time, and ulti-
mately reduces testing efficiency.

There are several limitations to this study. Firstly, 
our evaluation of UTP carryover is specific to our 
laboratory conditions and is not a universally ap-
plicable method. We evaluated only eight rea-
gents that share the same analytical unit and cu-
vettes with UTP, without conducting experimental 
validation for other reagents. Secondly, carryover 
may also be influenced by the instrument’s service 
life, including the cleanliness of pipelines, the wear 
of sample probes and mixbars. However, these 
factors were not evaluated in this study.

In conclusion, we conducted the full range of pos-
sible carryover scenarios in UTP testing using 
AU5800 biochemistry analyzer. Our findings re-
vealed IgG reagents cause cumulative reagent car-
ryover in UTP testing, while no cumulative sample 
carryover or specific carryover was observed. Our 
study highlights the necessity of thorough carryo-
ver evaluation in clinical chemistry analyzers, par-
ticularly in high throughput settings, to guarantee 
the dependability of laboratory results.
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