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Summary 

Background and aims: The aim of the present study was to eval-
uate the new Technogenetics TGS TA system for detecting anti-
rubella IgG and IgM antibodies and IgG avidity. TGS TA system was
compared with our routinely used system, LIAISON XL, for the
detection of IgG and IgM antibodies. Only in positive IgM samples
(retrospective study), TGS TA system was compared to an ELFA
IgM test and with an ELISA test for the IgG avidity (if existent) .

Materials and methods: Two hundred and seventy six sera sam-
ples from women were examined with TGS TA system and divided
in 3 groups according to IgG and IgM screening LIAISON XL tests:
112 were of childbearing age and non-immune women (Group 1),
106 were pregnant with past infection or vaccinated (Group 2) and
49 were pregnant with positive or equivocal IgM (Group 3).

Results: The overall concordance of the IgG results between
LIAISON XL and TGS TA was 93.3%: 86.6% in Group 1, 97.2%
in Group 2 and 100% in Group 3. 

The overall concordance of the IgM results between LIAISON
XL and TGS TA was 89.0%: 100% in Group 1, 100% in Group 2
and 35.6% in Group 3. In Group 3, the concordance between the
results of the IgG avidity with the ELISA and TGS TA tests was
85.7%. Comparing the clinical diagnosis obtained with our protocol
and that of the TGS TA system, the overall concordance was 97.4%:
86.6% in Group 1, 97.2% in Group 2 and 85.7% in Group 3.

Conclusions: TGA TS system shows to be a valuable tool with
overall good clinical correlation and able to clearly identify non-
specific subjects, those with a non-recent infection or those who
are vaccinated. The TGS TA test also seems to be especially sen-
sitive in indicating vaccinated subjects with low IgG levels as
immune.

Introduction

Rubella is a generally benign disease in childhood but, if con-
tracted during pregnancy, it might cause miscarriage or serious mal-
formations of the foetus (10). The risk of foetal damage is highest
in the first three months of pregnancy then diminishes rapidly after
the 12th week to rare cases of deafness in infections occurring in the
17-18th week (2,4). Various European states started vaccination
campaigns reflecting two main strategies (or a combination of the
two) to prevent the onset of congenital infection (CRS). Those
strategies are a selective vaccination for adolescent women and/or
of childbearing age or a universal vaccination of children (1,7,12).
Strategies focusing on pregnant women have also been introduced
such as screening to detect anti-rubella antibodies as early as possi-
ble with, in case of negative results, a repetition every 4-6 weeks
until at least the 5th month of age, and the vaccination of susceptible
women in the post-partum period (3,8,11). Several analytical sys-
tems, with different automation, are currently available for antibody
search such as Enzyme-Linked Immunosorbent Assay (ELISA),
Chemiluminescence Immunoassay (CLIA) and Enzyme Linked
Fluorescent Assay (ELFA) able, depending on the instrument used,
to process a great number of samples in a short time. The commer-
cial tests available generally have excellent sensitivity and specifici-
ty levels, and the slight differences in the results obtained with the
different tests could depend on the differences in formulations and
in the use of natural, recombinant or synthetic antigens. The extent
of these differences must be known. We compared the data obtained
with Technogenetics’ TGS TA system for detecting anti-rubella IgG
and IgM antibodies and IgG avidity with the results obtained with
our protocol which first of all sets out detection of IgG and IgM
antibodies with the DiaSorin LIAISON XL system, in order to
assess the differences that may arise using different systems. In our
protocol, in case of IgM positivity, the samples are confirmed using
an ELFA test and the IgG avidity is determined (if existent) with an
ELISA test.

Materials and Methods 

Overall we examined 276 serum samples, divided into the
groups below:
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Group 1: 112 samples from non-immune women of childbearing
age;
Group 2: 106 samples from pregnant women with past infec-
tion or vaccinated;
Group 3: 49 samples from pregnant women with positive or
equivocal IgM.
We selected samples from non-immune women of childbear-

ing age (Group 1) and pregnant women with past infection or vac-
cinated (Group 2) from our serological routine conducted from 30
June-31 July 2016 (perspective study). 

We selected samples from pregnant women with positive or
equivocal IgM to the LIAISON XL (Group 3) from our serum
bank (retrospective study). 

Routinely, samples are tested using chemiluminescence LIAI-
SON XL system for IgG and IgM (LIAISON Rubella IgG, IgM,
DiaSorin, Saluggia, Italy). In positive subjects for IgM, samples
are tested using an ELFA test (VIDAS RUB IgM, BioMérieux,
Marcy l’Etoile, France). The avidity of the IgG (if present) is deter-
mined with an ELISA test (Enzywell Rubella IgG Avidity,
DIESSE, Monteriggioni, Italy).

All samples are tested with TGS TA system for detecting IgG
and IgM and, for Group 3, IgG avidity (TGS TA Rubella IgG,
Rubella IgM, Rubella IgG Avidity, Technogenetics, Milan, Italy).
For Groups 1 and 2, the TGS TA system was used on fresh samples
immediately after the results with LIAISON XL test while, for
Group 3, TGS TA was used on frozen samples stored on the basis
of the results with our protocol.

The TGS TA Rubella IgG and TGS TA Rubella IgM kit
employs an indirect two-step immunological method based on the
principle of chemiluminescence. The solid phase is coated with a
specific antigen or antibody anti h-IgM and the conjugate is or an
anti-human IgG antibody or a specific antigen labelled with an
acridinium ester derivative. The TGS TA Rubella IgG avidity uses
a borate buffer able to prevalently break the binding Antigen (Ag)-
Antibody (Ab) if the antibody is at low avidity.

The reference values of the different tests are shown in Tables
1 and 2. 

With reference to the IgG avidity, low avidity is strongly
indicative of an infection occurred in the past 3 months for the
ELISA test and 2 months for the TGS TA system; although high
avidity does not exclude the possibility of a recent infection, it is
strongly indicative of an infection at least 4 months before for

ELISA and 2 months before for TGS TA. The interpretation for
medium (ELISA)/moderate (TGS TA) avidity is equivocal and the
infection cannot be dated.

Results

The comparison of the results obtained with the TGS TA and
LIAISON XL systems for detecting IgG and IgM gives total con-
cordance of 93.3% and 89.0% respectively for IgG and IgM. The
overall concordance and that for the different groups is shown in
Table 3.

In Group 1 (samples from non-immune women of childbearing
age), the samples were classified based on the LIAISON XL IgG
values (IU/mL):

Sub-group 1a: values ≤ 3 IU/mL (n=64)
Sub-group 1b: values 4-6 IU/mL (n=23)
Sub-group 1c: values 7-9 IU/mL (n=25)
The concordance between the two systems in the different sub-

groups is shown in Table 4. In Group 2 (106 samples from pregnant
women with past infection or vaccinated), the samples were divided
based on the IgG values obtained in IU/mL with LIAISON XL:

Sub-group 2a: values 10 IU/mL (n=11)
Sub-group 2b: values ≥ 11 IU/mL (n=95)
The concordance between the two systems in the different

groups is shown in Table 5.
The linear regression between TGS TA and LIAISON XL in

IgG determination on overall results (n=267) is shown in Figure 1.
In Group 3 (positive or equivocal IgM samples with LIAISON

XL), 31 samples were ELFA IgM positive (considered true posi-
tive) and 18 ELFA IgM negative (probably non-specific); 33 sam-
ples were negative with TGS TA. The results of true positive and
non-specific samples with TGS TA are shown in Table 6.

In addition, in Group 3, the IgG avidity in all samples was
determined with both the ELISA and TGS TA methods. The con-
cordance is shown in Table 7.

In particular, of the 17 negative TGS TA IgM samples, but true
positive with our protocol (Table 6), 13 had high avidity with both
ELISA and TGS TA systems (for the other samples, there were 1
sample with low ELISA/high TGS TA avidity, 2 samples with
medium ELISA/high TGS TA avidity and 1 sample with low
ELISA/moderate TGS TA avidity).

                                Article

Table 1. Reference values for the anti-rubella IgG and IgM tests with the LIAISON XL, ELFA and TGS TA systems.

Reference values      IgG                                                                                                   IgM
                                         LIAISON XL,                TGS TA,                                   LIAISON XL,                  ELFA                      TGS TA,
                                              IU/mL                       IU/mL                                          IU/mL                     (index)                     IU/mL

Negative                                                <9                                    <10                                                            <20                                 <0.80                                 <10
Equivocal                                             9-11                                      -                                                              20-25                              0.80-1.20                                  -
Positive                                                 >11                                   ≥10                                                             >25                                 >1.20                                  ≥10 

Table 2. Reference values for the anti-rubella IgG avidity tests with the ELISA method and TGS TA system.

Reference value                    IgG avidity
                                                                                   ELFA (%)                                                   TGS TA (index)

Low                                                                                                          <35                                                                                    <0.20
Medium/moderate                                                                              35-45                                                                                0.20-0.25
High                                                                                                         >45                                                                                    ≥0.25 
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In Group 3, combining LIAISON XL/ELFA and ELISA avidi-
ty results, the cases were typified as follows with our protocol: 2
patients with recent infection (ELFA positive IgM and low ELISA
avidity); 5 with a non-determined infection (ELFA positive IgM)
and medium avidity in ELISA; 24 patients with past infection or

vaccinated (ELFA positive IgM and high ELISA avidity); 18
patients with supposed non-specific IgM not confirmed by the
ELFA IgM test and with high ELISA avidity.

The concordance between clinical interpretation with our pro-
tocol and the TGS TA system is shown in Table 8.
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Table 3. Overall concordance in the three groups between LIAISON XL and TGS TA for detecting anti-rubella IgG and IgM antibodies
in samples from childbearing-age or pregnant women.

                                       IgG                                      IgM
                                                      TGS TA neg                          TGS TA pos                          TGS TA neg                                 TGS TA pos

Overall concordance (n=267 samples from women of childbearing age or pregnant)*

LIAISON XL neg                                                    97                                                       15                                                      218                                                                0
LIAISON XL pos                                                     3                                                       152                                                      29                                                                16
LIAISON XL eq                                                       -                                                          -                                                          4                                                                  0
Group 1 concordance (n=112 samples from non-immune women of childbearing age)**

LIAISON XL neg                                                    97                                                       15                                                      112                                                                0
LIAISON XL pos                                                     0                                                         0                                                         0                                                                  0
Group 2 concordance (n=106 samples from pregnant women with past infection or vaccinated)***

LIAISON XL neg                                                     0                                                         0                                                       106                                                                0
LIAISON XL pos                                                     3                                                       103                                                       0                                                                  0
Group 3 concordance (49 samples from pregnant women with positive or equivocal IgM to the LIAISON)****

LIAISON XL neg                                                     0                                                         0                                                         0                                                                  0
LIAISON XL pos                                                     0                                                        49                                                       29                                                                16
LIAISON XL eq                                                       -                                                          -                                                          4                                                                  0
*Overall concordance (excluding equivocal cases): IgG 93.3%; IgM 89%. **Overall concordance: IgG 86.6%; IgM 100%. ***Overall concordance: IgG 97.2%; IgM 100%. ****Overall concordance (excluding equivocal
cases): IgG 100%; IgM 35.6%.

Table 4. Concordance between the TGS TA and LIAISON XL systems for anti-rubella IgG class antibodies in non-immune women of
childbearing age.

                                                                                                       IgG
                                                                                                                        TGS TA neg                                 TGS TA pos
Sub-group 1a: anti-rubella IgG values ≤3 IU/mL (n=64)

LIAISON XL neg                                                                                                                                        64                                                                 0
LIAISON XL pos                                                                                                                                         0                                                                  0
Sub-group 1b: anti-rubella IgG values 4-6 IU/mL (n=23)

LIAISON XL neg                                                                                                                                        22                                                               1*
LIAISON XL pos                                                                                                                                         0                                                                  0
Sub-group 1c: anti-rubella IgG values 7-9 IU/mL (n=25)

LIAISON XL neg                                                                                                                                        11                                                             14**
LIAISON XL pos                                                                                                                                         0                                                                  0
Concordance: sub-group 1a, 100%; sub-group 1b, 95.7%; sub-group 1c, 44%.
*Values between 13.5 IU/mL with TGS TA; **values between 10.6-16.5 IU/mL with TGS TA.

Table 5. Concordance between the TGS TA and LIAISON XL systems for IgG in immune or vaccinated pregnant women.

                                                                                                       IgG
                                                                                                                        TGS TA neg                                 TGS TA pos

Sub-group 2a: anti-rubella IgG values 10 IU/mL (n=11)*

LIAISON XL neg                                                                                                                                         0                                                                  0
LIAISON XL pos                                                                                                                                         3                                                                  8
Sub-group 2b: anti-rubella IgG values ≥11 IU/mL (n=95)**

LIAISON XL neg                                                                                                                                         0                                                                  0
LIAISON XL pos                                                                                                                                         0                                                                 95
*Concordance 72.7%; **concordance 100%.
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In Group 1 (112 non-immune women of childbearing age),
comparison of the clinical diagnosis obtained with our protocol
and that with the TGS TA system, showed 86.6% concordance
where the TGS TA system highlighted 15 (13.4%) with low titre
IgG (values between 10.6 and 16.7 IU/mL); the same subjects all
had values of 6-9 IU/mL with LIAISON XL. 

In Group 2 (106 immune women), concordance was 97.2% the
TGS TA test only highlighted 3 non-immune (2.8%) with value
close to the cut-off (9.7 IU/mL) in one case. The other two values
were 5.6 and 7.1 IU/mL. All three values were at the cut-off (10
IU/mL) in the LIAISON XL test. 

Finally, considering all the three groups under examination, the
overall clinical concordance is shown in Table 9.

Discussion and Conclusions

The concordance between the LIAISON XL and TGS TA sys-
tems for IgG seems to be generally good even if with variations
according to the 3 groups. The TGS TA test seems to be particular-
ly sensitive in indicating the immunity of vaccinated people with
low levels of IgG. The lack of standardisation and the introduction
of rubella vaccination programmes explain the differences in the
interpretation of the results for low values of IgG, around the cut-
off (5,6). One consequence of the rubella vaccination programme
is an overall reduction in the levels of rubella virus IgG in vacci-
nated individuals compared with those acquiring immunity
through natural infection (5,6,9). This causes difficulties in clinical
interpretation of immune or non-immune, especially if the grey
zone is not given (5,6). The TGS TA system does not have a grey
area around the cut-off unlike the LIAISON XL and ELFA and the
calculation of the concordance suffers from this limitation.

The LIAISON XL and TGS TA tests for IgM correlate well in
the first two groups, while the correlation is low in the third group,
but this is also affected by patients with non-specific IgM in this
group. The correlation is higher if very positive are evaluated sep-
arately from non-specific samples. The TGS TA system indicates
the majority of non-specific samples as negative with our protocol,
suggesting a good specificity. Further, the TGS TA system indi-
cates as positive less than half of the samples resulting true positive

with our protocol but the majority of these cases are past infections
and the positivity of IgM may confound.

The limit of the study design is that it suffers from a lack of
cases of recent rubella infection in our centre. However, this is due
to the introduction of the vaccination campaigns which have made
rare observation of acute rubella.

The comparison data demonstrate good overall clinical concor-
dance. The TGS TA system clearly indicates individuals consid-
ered non-specific or with past infection; although it indicates an
additional case of recent infection, it misses one with respect to our
protocol. Clinical discordance may also depend on the different
method of dating the infection of the avidity tests of the two sys-
tems. In the ELISA test, low avidity is strongly indicative of an
infection in the past 3 months while, in the TGS TA test this indi-
cates an infection in the past 2 months; although not excluding the

                                Article

R2=0.973

Figure 1. Linear regression between TGS TA and LIAISON XL of
the anti-rubella IgG (IU/mL).

Table 6. Comparison between LIAISON XL/ELFA with TGS TA IgM tests. 

Our protocol                                                                TGS TA                                           Total                      Concordance, %
                                                                                                 Positive            Negative

LIAISON XL/ELFA both positive or equivocal (true positive)                      14                              17                                               31                                             45.2
LIAISON XL positive/ELFA negative (nonspecific)                                          2                               16                                               18                                             88.9
Total                                                                                                                           16                              33                                               49                                             61.2

Table 7. Concordance between the ELISA and TGS TA IgG avidity tests in subjects with positive or equivocal IgM in the LIAISON XL.

                                                                                                TGS TA avidity
                                                                          Low                                  Moderate                           High                               Total

ELISA avidity                                                                                                                                        
Low                                                                                          0                                                         1                                                 1                                                 2
Medium                                                                                  1                                                         0                                                 4                                                 5
High                                                                                         0                                                         0                                                42                                               42
Total                                                                                           1                                                         1                                                47                                               49
Concordance: 85.7%.
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possibility of a recent infection, high avidity in ELISA is strongly
indicative of an infection at least 4 months before while for TGS
TA, the infection occurred more than 2 months before. As a result,
most of the infections indicated as undetermined with our protocol
are considered as past with TGS TA.
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Table 8. Comparison between the clinical interpretations given with the LIAISON/ELFA/ELISA protocol and TGS TA.

LIAISON/ELFA/                                                                                       TGS TA system
DIESSE protocol                                                              Probable                   Undeterminate                 Non-recent                          Total
                                                                                    recent infection                  infection              infection/vaccinated                      

Probable recent infection                                                                             0                                                 1                                                 1                                                 2
Undeterminate infection                                                                               1                                                 0                                                 4                                                 5
Non-recent infection/vaccinated                                                                 0                                                 0                                                42                                               42
Total                                                                                                                    1                                                 1                                                47                                               49
Concordance: 85.7%.

Table 9. Clinical concordance between the LIAISON/ELFA/DIESSE protocol and the TGS TA system considering all three groups
under examination.

LIAISON/ELFA/                                                                                                   TGS TA system
DIESSE protocol                       Probable                   Undeterminate                 Non-recent                   Non-immune                        Total
                                            recent infection                  infection              infection/vaccinated

Probable recent infection                          0                                                 1                                                 1                                                 0                                                 2
Undeterminate infection                            1                                                 0                                                 4                                                 0                                                 5
Non-recent infection/vaccinated              0                                                 0                                               160                                               0                                               160
Non-immune                                                  0                                                 0                                                 0                                               100                                             100
Total                                                                 1                                                 1                                               165                                             100                                             267
Total concordance: 97.4%.
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