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SUMMARY
OBJECT: The study aims to understand the Ca125 in different immune
detection system of mutual recognition of the results. And it is hoped to
investigate the feasibility of improving the consistency of Ca125 results
in different immune detection systems by serum calibration to provide
experimental basis for the mutual recognition of the results of Ca125.
METHODS: The Roche electrochemiluminescence assay of Ca125 mixed
serum samples assignment was used as calibrator chemiluminescence
immunoassay analyzer Kemei chemical plate. It is composed to be the selfimmune detection system with Kemei reagent and instrument. The consistency
between the two detection systems before and after the assignment and the
Roche electrochemiluminescence immunoassay system was compared with

INTRODUCTION

T

umor markers detection is an integral part of the item in the clinical
diagnosis and treatment. Ca125 is one of the conventional test items for
the diagnosis and treatment of ovarian cancer and other diseases (1), which is
widely carried out in domestic hospitals. In recent years, with the continuous
optimization of antibody, improvement of markers and innovation of signal
detection methods and apparatus, Ca125 all can be detected in all kinds of
automatic immunoassay systems. Therefore, there are numerous detection
methods and instruments, which will cause the differences due to the
different detection systems will be affected by many factors (2). It has become
an urgent problem of how to realize the consistency of the results in different
immune detection systems. The laboratory currently has 2 immune analyzer
for Ca125 detection. One of them is a set of Roche Cobas E602 automatic
electrochemiluminescence immunoassay, and the other one belongs to the
Kemei CC1500 type automatic plate chemiluminescence immunoassay. In
order to improve the consistency of the test results, This study used Roche
electrochemiluminescence assay of Ca125 mixed serum samples assignment
as calibrator chemiluminescence immunoassay analyzer Kemei chemical plate
to analyze the consistency of test results of Kemei plate chemiluminescence
immunoassay system and Roche electrochemical luminescence detection
system before and after calibration. So as to investigate the feasibility of
improving the consistency of Ca125 results in different immune detection
systems by serum calibration for the purpose to provide the experimental
basis for the mutual recognition of the results of Ca125.

MATERIALS AND METHODS
Materials
Instruments and reagents
The reference detection system (X) is Roche Cobas E602 automatic
electrochemiluminescence immunoassay analyzer, and the matching
calibration products and reagents is also from Roche Cobas E602. The
quality control materials are Landau immune quality control products.

the reference EP9-A2.
RESULTS: After the self-calibration assignment detection system and
detection system of the reference correlation coefficient of r²=0.968,
suggesting the good correlation between the two systems. The regression
equation of Y2-X group was Y=1.029X-2.007, and relative bias E alpha
=2.86% (allowable deviation EA<25%), which showed the system is
consistent with the results of the reference detection system. display after
the assignment detection system with results consistent with the reference
detection system.
CONCLUSION: The difference between the results of Ca125 detection
on the original detection system and the results of the reference detection
system can be improved by the calibration of the serum value, as well as the
consistency of Ca125 results in different immune detection systems.
Key Words: Serum immune system assignment; Detection syste; Comparison;
Ca125; Results of recognition

The detection system before assignment (Y1) is CC1500 Kemei calibrator,
chemiluminescence immunoassay analyzer, and the matching calibration
products and reagents is also from CC1500 Kemei. The quality control
materials are Landau immune control products. The detection system
after the assignment (Y2) is Kemei CC1500 type chemiluminescence
immunoassay analyzer, and the matching calibration products is also from
CC1500 Kemei, while the calibration products are mixed with serum by
Cobas E602 electrochemiluminescence analyzer. The control materials are
from Landau QC immune control products.
Samples
The fresh samples in this study were selected from the outpatient and
inpatient patients. Serum should be no hemolysis, jaundice and blood lipid,
etc. The sample concentration covers the low, medium and high values. And
the distribution range is in line with the documentation requirement from
National Committee for clinical laboratory standards (National Committee
for clinical laboratory, NCCLS) EP9-A2 (3).
Assignment of mixed serum
The fresh serum was collected in the reference detection system (X) from
the outpatient and inpatient patients within 2 days. The serum has no
hemolysis, blood lipid and jaundice, etc. The concentrations were close to
0.0 U/ml, 15.0 U/ml, 50.0 U/ml, 100.0 U/ml, 200.0 U/ml and 400.0 U/
ml. At least 5 portions of those concentrations were mixed and allocated.
The reference detection system (X) is first used to detect repeatedly, until
the result got the closest to the concentration of above mixed serum of six.
And then the reference detection system (X) were put into used to measure
the average of 5 times. The average value was looked as the calibration value.
The assign mixed serum was packed and put in the temperature of -70 deg.c
for preservation.
Methods
The Preliminary Performance Evaluation in the Detection System after
assignment (Y2)
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Before the experiment, EP10-A2 was used to evaluate the performance
of the system. The evaluation indexes included linear range, deviation,
total imprecision, intercept and slope, nonlinearity, carryover rate and
drift (4).

TABLE 1
Analysis of deviation, total imprecision, intercept and slope,
nonlinearity, dyeing rate and drift of Ca2-5 (0.0~200.0 U/ml) in
Y2 system

Process of sample detection
According to the evaluation results of the linear range of the post assignment
detection system (Y2), the results of the reference system X were selected
as the fresh serum in the linear range of the Y2 detection system. And on
the basis of the EP9-A2 file (3), 8 samples were selected every day. Those
double samples were detected repeatedly with the reference detection system
(X), detection system before assignment (Y1), and detection system after
assignment (Y2) respectively. The determination orders were 1 to 8 and 8
to 1. The above process should be repeated 5 days (can be discontinuous).
There are 40 samples in all and each batch was completed under the control
of quality control.
Methodological comparison
The reference detection system (X) was taken as the comparison method,
and detection systems before and after assignment (Y1 and Y2) was regarded
as the testing method, which respectively composed Y1-X group (Y1-X group)
and Y2-X group (Y2-X group). The correlation between the 2 methods was
compared with the reference of EP9-A2 and related literature (5,6). The
relative deviation of expected value, expected deviation (BC) and relative
medical decision level at Ca125 (EA) at a given medical decision level (Xc)
was calculated. The consistency of methods was compared by the above
parameters.
Statistics processing
According to the requirements of the EP9-A2 documents (3), Y1-X group
and Y2-X group were examined by within and outlier detection. The
absolute value of the difference between the mean value and the mean value
should be less than 4 times the absolute value. If there is an outlier in the test
result, it can be deleted. If there are more than two reasons to supplement
the experimental data, then the EXCLE software was used to carry on the
correlation regression analysis.

RESULTS
Preliminary performance evaluation of post assignment detection system (Y2)
The assigned serum was used as temporary calibrator in Y2 system, and
Ca125 kit Kemei plate chemiluminescence was put into use in Kemei
CC1500 immunoassay analyzer for detection. The relative light unit (relative
light unit, RLU) detected by the assigned serum was taken as the Y axis, while
the concentration of serum was X axis, and the fitting curve was shown in
Figure 1. From Figure 1, we can see when the standard is in the range of 0.0
U/ml to 200 U/ml, the Y2 detection system has a good linear relationship,
which can preliminarily demonstrate that the Ca125 concentration range in
the Y2 detection system is from 0 to 200 U/ml.
According to documents of SEP10-A2 and relevant literature (4), the
performance of Y2 system for serum Ca125 was evaluated. The detection
range of samples was selected from 0.0 to 200 U/ml, and the evaluation
indexes include deviation, total imprecision, intercept and slope,
nonlinearity, carryover rate and drift in Table 1.

Indexes

Low, medium and high concentration
samples(0.0~200.0 U/ml)
Low value

mid-value

High value

Set value*(U/ml)

26.9

101.3

190.7

Actual deviation(%)

20.7

7.5

13．1

Allowable deviation(%)

25

25

25

Total non-fine density(%)

8.1

7.8

5.0

Allowable non precision
density(%)

10

10

10

Intercept mean value

1.286

Slope mean value

0.930

Dyeing mean value

0.073

Nonlinearity mean value

0.9×10-3

Drift mean value

0.206

The actual deviation and precision of Ca125 (0~200 U/ml) in Y2 system
are not less than the allowable deviation and allowable imprecision in the
laboratory. Within the requirements in the laboratory, the detection of
preliminary performance evaluation of Ca125 (0~200 U/ml) in Y2 system
is up to standard (Figure 1).
Statistics processing after assignment
Outlier processing
The detection data of Y1-X group and Y2-X group were examined with the
within and between methods for outlier detection. After examination, there
is no outliers within methods in the second methodology group, while there
are three outliers in the between method. The three outliers appear in X-Y1
group of one, and X-Y2 group of two, which can be shown in Table 2. There
is one sample in the two methodology methods group exceeded the control
limit of the outliers, while the other sample is only out of control limit of
outlier in the Y2-X group. For a more realistic evaluation of Y1 and Y2
systems, the outlier detection values in the 2 groups were eliminated, and
the outliers in the Y2-X group were preserved (Table 2).
Statistical calculation
Calculate the difference between the mean value of Y1 detection system and
the mean value of the reference system X. And the mean value of the mean
difference between the methods in the Y1-X group was statistically analyzed.
The linear regression equation and correlation coefficient of Y1-X group
were calculated by EXCEL. The mean difference of the Y2-X group and the
linear regression equation and correlation coefficient are calculated by the
same method, which can be shown in Table 3.
Correlation comparison
For Y1-X group scatter diagram, the X reference system (repeat determination
mean) was regarded as the X axis, and the Y1 system being evaluated (repeat
determination mean) was looked as the Y axis (Figure 2). The Y2-X group
scatter diagram was made as the same way shown in Figure 3. The linear
regression equation and correlation coefficient were calculated by EXCEL
shown in Figure 3, and the correlation between the detection range of two
system was compared. There was a good correlation between the 2 groups,
and there was no significant difference between the 2 groups, but the slope of
the Y2-X group was closer to 1 than that of the Y1-X group, which indicated
that the results of the detection system Y2 after the assignment were closer to
those of the reference system X.
Deviation chart

Figure 1) Assignment Post Detection System (Y2) Calibration Curve
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Reference system X (repeated determination mean)is for the X axis, and
the mean of repeated determination in Y1 system together with repeated
determination mean in X reference system was regarded as the deviation
map of Y1-X group (Figure 4). The same method was used to make the
deviation map of repeated determination mean of Y2-X group shown in
Figure 5. As can be seen from Figure 4 and 5, Y1 system detection results and
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Table 2
Significant outlier results and control limits
Sample
number

Y1-X group
Average result in
X system(U/ml) Average result (U/ Absolute difference
ml)
Ex-y1

0101

63.06

0302

155.2

42.28

112.92

Y2-X group
Absolute difference
Ex-y2

Outlier control
limit

98.08

35.02

27.96

66.71

88.49

27.96

Outlier
control

Average result(U/ml)

60.4

Table 3
Correlation coefficient and linear regression equation
Groups of methods

Mean-Absolute Deviation
Between methods(Ey)

Correlation
coefficient(r²)

Y1-X(n=39)

15.10

0.975

Y2-X(n=39)

6.99

0.968

Figure 2) Scatter plot of mean value of repeated determination in Y1-X group

Figure 3) scatter plot of mean of repeated determination in group Y2-X

Slope (b)

Linear regression equation
(Y=a+bX)

4.86

0.777

Y=0.777X-5.223

6.06

1.029

Y=1.029X-2.007

Standard error(s)

Figure 4) The mean deviation map of repeated determination in Y1-X group

Figure 5) The mean deviation map of repeated determination in Y2-X group

Table 4
The bias assessment in the two method group
Method groups Medical decisive standard Xc(U/ml)

Expected bias Bc(U/
ml)

Relative bias Eα(%)

Allowed bias of ministry of health clinical
examination center EA(%)

Y1-X

35.0

-13.06

37.31

25

Y2-X

35.0

-1.00

2.86

25

J Neurol Clin Neurosci Vol 2 No 1 February 2018

10

Liu et al

the reference system X detection results are negative deviation. Furthermore,
with the increase of the concentration, the deviation increases, while the
results of X Y2 system and the reference system appear small deviation. The
distribution trend is close to the normal distribution. Moreover, in Figure
3, the mean absolute difference between groups in Y2-X group was less than
that in group Y1-X, which can show that the difference between the results
of Y2-X group was less than that of group Y1-X. Although with the increase
of the concentration in Y2-X group, the deviation increased, but for the
deviation in Y1 system, within the concentration range from 0 to 200 U/
ml of Y2 system, the deviation range of reference system of X decreases a lot.
Consistency comparison
The medical decision level concentration of Xc in Ca2-5 (7) was taken into
the regression equation of Y1-X group, and calculate the expected value. So
it is to calculate the expected bias and relative bias of Y1-X group according
to the expected bias calculation formula of Bc=Yc - Xc and relative bias
formula Eα= | Bc/Xc|×100% in EP9-A2. The expected value, expected bias
and relative bias of the Y2-X group were calculated by the same method. The
relative bias (EA < 25%) allowed by the Ministry of health center for testing
Ca125 was referred as the acceptable range (8). The results are shown in
Table 4. The relative bias of Ea in Y2-X group was significantly lower than
that in group Y1-X, and it was far less than that allowable bias EA allowed
by the Department of health. The detection results in Y2 detection system
after assignment is acceptable, which is consistent with the results of the
reference detection system X. However, the relative bias Ea in Y1 detection
system and the reference detection system X is greater than the allowable bias
EA. Therefore, the expected bias of Y1 detection system Bc is not acceptable,
and the Y1 detection system is not consistent with the reference system X
(Table 4).

DISCUSSION
Tumor marker is a kind of substance floorboard which can reflect the
occurrence and development of tumor, and surveillance to the efficacy of
tumor. Those tumor makers are protein, polypeptide antigen, polyamine
substances and cell reactive antibody in general. The vast majority of tumor
markers are detected with the qualitative and quantitative methods based
on the principle of antigen antibody reaction. And the carbohydrate antigen
125 (cancer antigen 125, CA125) is a common tumor marker which is a
high molecular weight mucin like glycoprotein, also known as ovarian cancer
associated antigen, used for the diagnosis and treatment for ovarian cancer
and other related diseases.
At present, the methods commonly used in CA125 detection include enzyme
labeling, radioactive labeling and chemiluminescent labeling. Because the
chemiluminescence detection on CA125 has high sensitivity and stability, it
becomes the most widely used in clinical (2). All of these methods are based
on the principle of antigen antibody reaction. Although the antigen antibody
can produce specific reaction like enzyme and substrate, the reaction of
antigen antibody shows great difference from that of enzymatic reaction.
The specific reaction of antigen antibody is a reversible reaction, which is
greatly influenced by antigen antibody affinity, reaction temperature, pH
and ion concentration. Furthermore, the international organization for
Standardization (International Organization for Standardization, ISO) also
has failed to develop primary reference to Ca125 or reference methods so far.
That’s why the detection system can not achieve standardization traceability
to the same result. Moreover, it also limits the unified testing results of
experiment system. It has been reported in the literature that CA125 has no
consistency between different detection systems (2).
In this paper, the reference detection system (X) used the Roche
Cobas E602 automatic electrochemiluminescence analyzer, which
is based on the method of electrochemiluminescence immunoassay
(electrochemiluminescence immunoassay, ECLIA). And Kemei CC1500
type chemiluminescence immunoassay analyzer in test system was based
upon enzymatic chemiluminescence method (chemiluminescent enzyme
immunoassay, CLEIA). Both of the two methods are one of the methods
of chemiluminescence labeling. The results in the two kinds of detection
system are shown Kemei matching detection system (detection system Y1
before assignment) and Roche electrochemiluminescence detection system
(reference detection system X) is not consistent. That’s because the different
factors in the two systems, such as different reagent coated antibody titer
and the reaction space configuration or the environment, which causes the
differences in the ability to combine with Ca125. The other reason is that
the standard of the two systems cannot be traced to the same reference.
Although the same unit was used, the concentration of Ca125 is not
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consistent, which led to the difference between the measured values of the
two systems.
Roche electrochemiluminescence detection system is a kind of closed
detection system which has significant high precision and accuracy, while
Kemei chemiluminescence detection system is an open system. In this study,
the mixed serum was used to evaluate the Roche electrochemiluminescence
detection system and then it replaced the reference standards of Kemei.
Meanwhile, using Kemei reagent and instrument composed of self
built system to explore the use of the serum Ca125 in different transfer
assignment to solve the feasibility of results consistency in immune detection
system. The results show that the results of the preliminary evaluation of the
performance of the detection system after assignment (Y2) is good according
to the EP10-A2 file. In a certain concentration range of 0.0 to 200.0 U/ml,
if it has good precision (the total imprecision of CV ≤ 8.1) and a good linear
relationship, the self-system can be built successfully. Nevertheless, if light
value (RLU) is larger than that of the 200.0
U/ml concentration range, the detection value is nonlinear. Analyzing
its reason, the detection method for the solid-liquid phase reaction
environment should be considered, because the reaction rate is low, and the
high concentration of the sample is not sufficient reaction. The solution can
be considered dilution or prolonging the reaction time. However, it is not
within the scope of this article, it can be studied further. Then, the correlation
and consistency between the two detection systems before and after the
assignment according to EP9-A2 and the Roche electrochemiluminescence
detection system (X) were evaluated in the range of 0 to 200 U/ml. There
are 3 inter method outliers. Among which, there is one sample both showing
inter method outlier before and after the assignment of the two detection
systems. It is reported that high concentrations of sugar chains in tumor
patients may produce cross reactivity. There is specific recognition ability
of antigen binding sites in different reagents, and there is a competitive
antibody binding to CA125 in the patient. However, the ability of different
detection systems to exclude the interference is also large, which leads to the
difference of the measured values (2). Therefore, it is impossible to exclude
the possibility of the presence of other interfering substances in the sample.
The solutions to solve it need to be studied, but not within the scope of
this article. After excluding outliers, Xc regression analysis was performed
with EXCLE software, and the expected value, expected deviation (BC) and
relative medical decision level (EA)of Ca125 given by medical decision level
were calculated. The results show that the correlation coefficient of r² in the
detection system after the assignment (Y2) and reference detection system (X)
is equal to 0.968, showing the correlation is good. The regression equation in
Y2-X group Y was equal to 1.029X-2.007, and the relative bias of E alpha was
equal to 2.86% (allowable deviation EA<25%), which both showed that the
results of the detection system after assignment were consistent with those
in the reference detection system, which achieves the purpose of this study.
Limitations of this study
The study on methodology of immunoassay technology of antigen antibody
reaction was affected by packet antibody fragments, matrix effects, and the
system based on the detection performance. Although this study used the
reference system of mixed serum assignment Ca125 calibration of another
system, which made the two detection system consistency improve, the
results of this study only can only be used for open detection system, while
the closed detection system needs further study. In addition, the study still
can not completely solve the differences on the detection ability of Ca125
problems of different immune detection reagent of using different coated
antibody fragment. Therefore, it needs to expand the sample size for further
observation on different influencing factors. Moreover, it is also necessary
to do further research on the problem of whether the high concentration
sample beyond the linear range can be used to solve the problems such as
the high concentration sample detection and the detection limit of the post
detection system.
What’s more, in this study, all the patients were treated in our hospital, so
the results can only reflect the situation in the region, not the situation of
the country. In order to represent the national condition, a lot of manpower
is needed to invest. Meanwhile, because of the longer time of case selection,
the detection time of the observation index is longer, and the quality control
has certain limitations.

CONCLUSION
The mixing serum after assignment, instead of the original detection system
calibrator, composed to be self built system with original reagent and
instrument, which can improve the differences of the original Ca125 in

J Neurol Clin Neurosci Vol 2 No 1 February 2018

A study on improving the consistency of the results of Ca125 in different immune detection systems by serum assignment
the detection results from the original detection system and the reference
detection system. Moreover, it can also heighten the consistency of Ca125
results in different immune detection systems, to provide the experimental
basis for the feasibility of the mutual recognition of Ca125.
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