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ABSTRACT

Introduction: In clinical practice, Thyroglobulin is a tumor marker for the
post-operative follow-up of differentiated thyroid cancer, provided that any
thyroid residual remains are eliminated beforehand, either by simple total
thyroidectomy, or most often supplemented by isotopic totalization with
lode131. The aim of this study were to compare serum Tg values measured
with 02 kit manufacturers of immunoradiometric type (IRMA) and to evaluate
their cost/effectiveness ratio.

Methods: We included patients followed for differentiated thyroid cancer
operated and irradiated with lodine 131 at the nuclear medicine department
of Tlemcen University Hospital. Their serum Thyroglobulin was dosed in the
laboratory of the department with the Tg-IRMA kit of Cisbio Bioassays taken
in this study as «Gold standard» and the Tg-IRMA kit of Beckman Coulter.
Results: Ninety-nine (99) serums of patients with CDT were measured for
Thyroglobulin. The correlation of the Thyroglobulin values obtained with the
02 kits is positive and significant (r= 0.98; p < 0.01). The equation of the
regression line of Passing- Bablok is of type y = 0.7 x + O (with Y = Tg-IRMA
Cisbio Bioassays and X = Tg-IRMA Beckman Coulter). The difference in the
averages analyzed with the Bland-Altman diagram is = O (p > 0.05), indicating
that there is no difference in the mean of Tg between the 02 kits. The analysis
by ROC curve of the Tg-IRMA Beckman Coulter kit Thyroglobulin values at
the threshold of 0.7 and 1 ng/mL finds respectively a sensitivity and a
specificity of 100% and 93% with an area under the curve = 0.99.

There
concentrations obtained with the 02 kits, so a budget reduction in the

Conclusion: is a strong correlation between Thyroglobulin
management of our patients with diffrentiated thyroid cancer is possible, in

favor of the Tg-IRMA kit of Beckman Coulter with a good cost/ efficiency ratio.
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thyroglobulin.
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Introduction

Thyroid cancer is the most common endocrine
of which 90% are differentiated

thyroid cancers (DTC). It is a cancer with low

cancer’

malignant  potential and very good
prognosis®. In the majority of patients with
DTC,

thyroidectomy?.

initial treatment consists of total

Thyroglobulin (Tg) is a glycoprotein with a
molecular weight of approximately 660 kDa,
which
released into the lumen of thyroid follicles®*.

is synthesized by thyrocytes and

It is the postoperative tumor marker for
monitoring DTC. However, the postoperative
predictive value of Tg can be influenced by
several factors such as TSH concentration,
anti-Tg antibody level at the moment of Tg
measurement, time since total thyroidectomy
and functional sensitivity of Tg>¢. Its assay
must be performed with an ultrasensitive
immunometric method of functional sensitivity
< Tng/mL using a radioactive, enzymatic or
luminescent tracer, standardized on the

European reference standard (CRM 457)’.

This allows the inter-method variabilities to be
reduced without removing them® These
variations are also due to the specificity and
affinity of the primary antibody (Ab) for Tg and
used by kit

manufacturers. It is then recommended to

the matrix difference

follow patients with the same dosage and
within  the laboratory? 912, The

determination of Tg in our patients followed

same

at the nuclear medicine department of
Tlemcen University Hospital for DTC, was
usually done by an immunoradiometric
technique (IRMA) using the kit of the

manufacturer Cisbio Bioassays, (France).

For essentially budgetary reasons, we wanted
to test the Tg-IRMA kit of the manufacturer
Beckman Coulter (USA) and compare its
analytical performance with that of Cisbio
while cost/

Bioassays, evaluating  the

effectiveness ratio of the 02 kits.

Materials and Methods
This is a
analytical study conducted during 2014,

prospective, descriptive and

including patients operated for thyroid
carcinoma, irradiated with an ablative dose of
lodine 131 and followed at the nuclear
of the
Hospital of Tlemcen. Blood samples were

medicine department University
taken on potassium EDTA tubes and then
then
aliquoted and frozen at -20 C° until analyzed.

centrifuged. The supernatant was
Upon receipt of the kits, the serum samples
were thawed at room temperature and dosed
manually according to the manufacturer's
recommendations, by the same laboratory
technician. The determination of Tg was done
at the
simultaneously with the Tg-IRMA kit of Cisbio
Bioassays taken in this study as «Gold
standard» and the Tg-IRMA kit of Beckman
Coulter. The samples, calibrators and control

laboratory of the department,

levels provided by the 02 kits were dosed in

duplicate. Freeze-dried and ready-to-use
control serums were randomly positioned in
each dosing series with 01 single level control
for the Beckman Coulter kit and 02 for Cisbio
Bioassays. The systematic search for Ac anti-
Tg was also carried out with the IRMA dosing
kit from Beckman Coulter. All patients with a
value = to 30 mU/| of anti-Tg were considered
positive and therefore excluded from the
study. The reading of the tubes was made on

the automatic gamma counter WIZARD 2470
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of Perkin Elmer with 05 detectors. Thus the
amount of radioactivity fixed is directly

Table 1 Main features of the 02kits.

proportional to the Tg concentration of the
sample measured in the tubes.

Kit Tg-IRMA Tg-IRMA Beckman
Cisbio Bioassays (France) Coulter (USA)

Principle Sandwich Sandwich

Standardization CRM 457 CRM 457

Specimen collection  Serum/plasma

Serum/plasma

monoclonal Ab

Tube coated with 4 Human anti-Tg Ab
+ 1 Radio labelled Ab to '#

Tube coated with 3
Human anti-Tg Ab + 1
Radio labelled Ab to '¥I

Standards (S1-S7) SO+ (S1-S7)
Control serum 2 1
Measurement range  0,2-500 ng/mL 0,3-600 ng/mL
Detection limit 0.2 ng/mL 0,3 ng/mL

Time incubation

1%t Incubation 3h at 18 -25°C
2" incubation 16-20H

1%t Incubation 2h at 18
25°C
2"incubation 18-24H

Detection Gamma counter

Gamma counter

Ab: Antibody; 125I: lodine 125;
S: Standards (Calibrators).

Statistical analysis

The analysis of the results was done with the
software SPSS version 21 (Statistical Package
for the Social Sciences-USA). The Pearson
bivariate correlation test was used to assess
the degree of correlation between quantitative
variables. The Passing-Bablok regression line
and the Bland-Altman mean difference diagram
for matched samples were used to evaluate
the linearity of the values and the difference
of the means obtained with the 02 kits.

A ROC curve was also used to test the

sensitivity and specificity of Beckman

Coulter's Tg-IRMA kit at different functional
sensitivity thresholds.

Results

A total of 99 serums were included in this
study. Different levels of concentrations were
obtained. Tg values measured in ng/mL with
the Cisbio Bioassays kit range from 0.18 to
1351.12 ng/mL with an average of 93.96 *
307.17 ng/mL. For the Beckman Coulter kit,
values range from 0.17 to 1706.34 ng/mL with
an average of 103.53 = 353.56 ng/mL.

The statistical analysis showed a good

correlation between the Tg concentrations

Medical Research Archives | https://esmed.org/MRA/index.php/mra/article/view/5054

3



https://esmed.org/MRA/index.php/mra/article/view/5054
https://esmed.org/MRA/mra

Medical
Research
Archives

Serum Thyroglobulin (Tg) assay by immunoradiometric methods (IRMA): comparison of concentrations
obtained with Cisbio Bioassays vs Beckman Coulter kit in patients with differentiated thyroid cancer.

obtained with the two kits. The Pearson
bivariate correlation coefficient is positive and
significant (r = 0.98; p < 0.01) and the Passing-
Bablok regression line equation isy = 0.7 x +
0 (with Y = Tg-IRMA Cisbio Bioassays results
and X = Tg-IRMA Beckman Coulter results).
The difference of the Tg means obtained by

the Bland-Altman diagram is = 0 with p =

1250,007

100000

Tg.IRMACisblo

0.215 (> 0.05).
dispersion of some Tg values between the
two kits. For the ROC curve at the threshold
of 0.7 and 1
specificity of the Tg-Beckman Coulter kit is

Nevertheless, there is a

ng/mL, the sensitivity and

100% and 93% respectively with an area
under the curve = 0.99.

r=0,98
Rl= 0,966

Passing- Bablok
y=07x40

10000 150000 200000

Tg.JRMABeckman

Figure 1: Pearson correlation coefficient between the 02 kits and the Passing-Bablok line.
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Figure 2: Bland Altman test for mean differences between the 02 kits.

Discussion

Thyroglobulin is a protein exclusively
produced by the thyroid. Its assay is used as a
tumor marker for post-operative monitoring of

DTC and monitoring of recurrent carcinomas™™.

This is conditioned by the prior elimination of
any thyroid remnant likely to produce residual
Tg, either by simple total thyroidectomy, or
most often supplemented by ablative dose

treatment of lode 131131516,
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Our study showed that there is a strong
correlation between the Tg values obtained
with the two kits (r=0.98; p< 0.01). Given that
these 02 kits use principles of immunometric
assays of type «sandwich» using the same
types of antibodies, this correlation is not
surprising.  Nevertheless, we noted a
dispersion of values in 07% of patients
(n=07/99) whose Tg concentrations varied
between 500 and 1700 ng/mL, without having
a major impact on their therapeutic
management. Numerous studies have shown
that the dosing technique used affects

changes in Tg values™ 71819,

This individual difference in one of our
patients could be explained by the specificity
of each kit used in this study. This depends
essentially on the number of monoclonal Ab
engaged in the reaction and directed against
the epitopes of the Tg molecule; there are 04
Ab for the Tg IRMA kit of Cisbio bioassays +
01 Ab radiolabelled at 1251 and 03 Ab for the
Tg IRMA kit of Beckman Coulter + 01 Ab
radiolabelled at 125I. These Ab are directed
against epitopical areas not recognized by the
majority of anti-thyroglobulin autoantibodies
present in many thyroid pathologies, thus
avoiding the need for a systematic overload
test. The difference in the Tg means analyzed
by the Bland-Altman diagram is = 0 (p > 0.05),
indicating that there are no differences in
mean between the 02 kits. However, the
functional sensitivity must be low to make the
method as sensitive as possible in order to
detect thyroid residues during post-operative
follow-up of the DTC. It should be less than
1ng/mL?°. The sensitivity of the dosages is
rather appreciated by the functional sensitivity
than the overly optimistic analytical sensitivity.

It corresponds to the concentration measured

by imprecision profile at a coefficient of
variation of 20%. It is determined according to
a very specific protocol?'. The reason why, we
wanted to evaluate the analytical performance
by ROC curve of Tg values obtained with
Tg kit at different
thresholds, especially at the threshold of 0,7

Beckman Coulter's

ng/mL corresponding to the functional
sensitivity of the Cisbio Bioassays kit and the
threshold of 1ng/mL corresponding to the
decision threshold for detecting recurrence.
The results showed that the sensitivity and
specificity of Beckman Coulter’'s Tg-IRMA kit
are as excellent as that of Tg-IRMA Cisbio
Bioassays with a sensitivity of 100%; 95% ClI
[83.4-100] and 93% specificity; 95% CI [83.9-
97.4] with an area under the curve = 0.99. The
positive predictive value for the Beckman
Coulter kit is 83.3%; 95% Cl [64.5-93.7] and
negative predictive value is 100%; 95% ClI
[93.2-100].

The limit of our study, concerns the fact that
the Tg IRMA kit of Cisbio Bioassays, is taken
as «Gold standard», while it would be wise to
make a comparative study with kits of other
manufacturers for a better interpretation of
the results.

Conclusion

There is a strong correlation between the
Cisbio Bioassays Tg IRMA kit and the
Beckman Coulter Tg IRMA kit for serum Tg
determination. Thus a budget reduction in the
management of our patients with CDT is
possible, in favor of the Tg-IRMA kit of Beckman

Coulter with a good cost/ efficiency ratio.
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