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Abstract

Purpose The aim of this study was to compare the degree
of agreement of a novel Zenit RA chemiluminescent
immunoassay (CLIA) from A. Menarini Diagnostics
(Florence, Italy) and the gold standard immunoprecipita-
tion assay to screen for the presence of specific anti-
UlsnRNP, anti-Sm, anti-Ro/SS-A, anti-La/SS-B, anti-Jo-
1(MStRNA-Synthetase) and anti-Scl-70(Topo I) antibodies.
We studied 114 sera, 98 from
patients with well-defined autoimmune connective tissue
diseases and 16 from blood donor volunteers. All samples
were fully characterized using the new chemiluminescent
immunoassay and immunoprecipitation. In addition, all the
samples were analyzed by indirect immunofluorescence
(ITF) and anti-Scl-70(Topo 1) antibodies were analyzed by
immunoblot (IB) assay. Discrepant samples were analyzed
using a commercial dot blot technique (Recomline from
Mikrogen). The simple Kappa coefficient was used to
measure the level of agreement between the results of Zenit
RA CLIA and the gold standard.

Results The Kappa agreement between Zenit RA CLIA
and gold standard immunoprecipitation, as well as IB and
[IFassays for the presence of anti-Scl-70(Topo I)(0.948)
was excellent. The concordance between Zenit RA CLIA
and gold standard immunoprecipitation for the presence of
anti-UlsnRNP (0.883), anti-Ro/SS-A (0.878), anti-Jo-
1(MStRNA-Synthetase) (0.791) and anti-Sm (0.786) was
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good, and excellent when the cut-off was raised to 14 U/ml
(arbitrary units/ml). Between Zenit RA CLIA and gold
standard immunoprecipitation for the presence of anti-La/
SS-B, the Kappa agreement had a value of 0.689, but this
improved to 0.775 when the cut-off was raised tol4 U/ml.
Precision was good based on the evaluation of replicate
samples. Inter-assay coefficient variation was lower than
3.4 % (CV in %) in all the kits and <1.2 % (CV in %) for
intra-assay measurements.

Conclusion Our findings show that Zenit RA CLIA was
specific and sensitive to detect anti-UlsnRNP, anti-Sm,
anti-Ro/SS-A, anti-La/SS-B, anti-Jo-l(hiStRNA-Synthe-
tase) and anti-Scl70(Topo I) autoantibodies. This simple,
fast and precise method can be a suitable option to analyze
these autoantibody specificities.
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Introduction

Systemic autoimmune diseases are characterized by a
systemic immunological response against widely distrib-
uted self-antigens. Representative autoimmune diseases
included in this category are systemic lupus erythematosus
(SLE), scleroderma or systemic sclerosis (SSc), poly-
myositis/dermatomyositis, Sjogren’s syndrome (SS) and
rheumatoid arthritis (RA). They are characterized by the
production of antinuclear antibodies (ANA), at times more
precisely referred to as anti-nuclear and cytoplasm anti-
bodies (ANA-C) because of their localization in the cell
nucleus and cytoplasm. The precise characterization of
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ANA is valuable for diagnosis. Anti-Sm, for example, are
the most specific autoantibodies for SLE [1], anti-Jo-1("
tRNA-Synthetase) autoantibodies are specific for polymy-
ositis and related anti-synthetase syndromes [1, 2], and
anti-Scl-70(Topo-I) autoantibodies [3] are specific for SSc
[1].

Methods used to analyze ANA have developed greatly
over the last decades. For many years, immunodiffusion,
counterimmunoelectrophoresis, and indirect immunofluo-
rescence (IIF) using rat tissue were standard use, but they
have been replaced by other methods such as enzyme
immunoassay (ELISA) and Western blot or immunoblot
(IB). However, the reliability of the results obtained by
ELISA and IB depends on the characteristics of the tech-
nique and the antigen source. Despite its low specificity,
IIF using rat tissue and HeLa or HEp-2 cells is still used as
an initial screening test because it is sensitive and provides
information about the localization of the antigen in the
cells [4]. However, other methods are needed to more
precisely characterize ANA autoantibody specificities. The
two methods that provide most benefit in characterizing
autoantibody specificity are the RNA immunoprecipitation
assay, first reported by Lerner and Steitz in 1979 [5], and
the protein immunoprecipitation assay, reported by Matter
et al. in 1982 [6]. Using the RNA immunoprecipitation
assay, in 1982, Lerner, Steitz and Hardin identified a group
of small nuclear and small cytoplasmic ribonucleoprotein
(sn/scRNP) molecules as the major target antigens for the
ANA autoantibodies in sera from patients with systemic
autoimmune diseases [7]. These sn/scRNP antigens inclu-
ded a group of antigens referred to as extractable nuclear
antigens (ENA) [8]. These ENA are the target for anti-
UlsnRNP (small nuclear ribonucleoprotein), anti-Sm, anti-
Ro/SS-A, anti-La/SS-B and anti-Jo-1 autoantibodies. The
immunoprecipitation assay is considered the gold standard
technique to study the fine specificity of the anti-sn/scRNPs
antibodies. The protein immunoprecipitation assay repor-
ted by Matter is the gold standard for the screening of
autoantibodies against protein antigens not associated with
sn/sc RNA. An example of anti-nuclear autoantibodies
reacting with an antigenic protein not associated with RNA
are the anti-Scl-70 autoantibodies [3, 9].

These two gold standard techniques have been exten-
sively used in clinical research laboratories but not in
routine clinical laboratories where results are needed in a
short time. Menarini Diagnostics recently launched a
chemiluminiscent immunoassay (CLIA) system for use on
the dedicated ZENIT RA analyzer (Zenit RA) based on
autoantigen-coated magnetic particles as solid phase and an
antibody labeled with a dimethyl acridinium ester as
detection marker.

The aim of this paper was to compare the specificity and
sensitivity of the Menarini Zenit RA CLIA kits with the

@ Springer

RNA immunoprecipitation technique to evaluate anti-sn/
scRNPs antibodies and also with the protein immunopre-
citation technique to evaluate anti-Scl-70 antibodies. We
also determined the intra-laboratory reproducibility of the
Menarini Zenit RA CLIA kits and studied whether mix-
tures of antibodies with different specificities interfered
with antibody binding and detection.

Materials and methods
Sera

One hundred and fourteen serum samples, 98 from patients
with autoimmune connective tissue diseases (96 females
and two males) and 16 from blood donor volunteers (15
females and 1 male), were selected from the sera bank of
the Immunology Department of the Hospital de la Santa
Creu i Sant Pau for the study. Patients mean age was
38 years (range 17-68 years). All the samples had been
analyzed using gold standard immunoprecipitation assays.
Of the 114 samples, 42 were from SLE patients, 35 from
SS (including 11 patients that have SLE), four from PM, 1
from ASS, 11 from SSc, 3 from MCTD, 13 from connec-
tive tissue unrelated disease and 16 from healthy blood
donor volunteers). Of the 42 patients with SLE, 25 had
lupus nephritis, 6 patients (from whom we study eight
samples) had neurological manifestations, three had APS
and 11 had an associated secondary SS. Of the 11 patients
with SSc, nine patients (from whom we studied 10 sam-
ples) had diffuse SSc and one had a limited cutaneous form
of SSc. Of the nine patients with diffuse SSc, four had
cutaneous involvement of the disease. Table 1 summarizes
the clinical outcomes of the patients.

Preparation of cell extracts

HeLa cells were maintained at 37 °C, 5 % CO, growing in
log phase at 2 x 10° cells/ml, in RPMI-1640 medium
supplemented with 10 % heat-inactivated foetal calf serum,
1 % glutamine, 100 U/ml penicillin and 60 pg/ml strep-
tomycin (GIBCO, Chagrin Falls, OH). Whole-cell extracts
were prepared as described previously [10]).

Analysis of immunoprecipitated RNPs

To identify ANA capable of binding specific sn/scRNP,
sera were tested for their ability to immunoprecipitate
subsets of small RNAs from whole HeLa cells extracts.
The standard assay method [5] and the silver-stained RNAs
procedure were used [10]. To analyze the proteins immu-
noprecipitated by these antibodies, we used the standard
method described by Matter [6], with modifications [11].
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Table 1 Frequency of anti-Sm, anti-U1snRNP, anti-Ro/SS-A, anti-La/SS-B, anti—Jo—l(histRNA—Synthetase) and anti-Scl-70(Topoisomerase I)

autoantibodies in patient sera

anti-UlsnRNP anti-Sm anti-Ro/SS-A anti-La/SS-B anti-Jo-1 anti-Scl-70 Other anti-rRNP
SLE (n = 42) 19 6 30 13 0 0 7
SLE +SS (n = 11) 1 1 11 7 0 0 0
SLE + RD (n = 5) 4 0 1 1 0 0 0
SLE + NS (n = 8) 9 1 2 1 0 0 6
SLE + APS (n = 3) 2 0 0 0 0 0 2 (NS)
SS (n = 24) 1 0 24 11 0 0 0
SS 4+ RA (n = 3) 0 0 3 2 0 0 0
SS + APS (n =2) 0 0 2 0 0 0 0
SS + PBC (n = 3) 0 0 3 0 0 0 0
PM (n =4) 0 0 3 0 4 0 0
PM+SSn=1 0 0 1 0 1 0 0
ASS(n=1) 0 0 1 0 1 0 0
SSc (n = 11) 4 0 0 0 0 10 0
MCTD (n = 3) 3 0 0 0 0 0 0
Other (n = 13) 6 0 7 0 0 0
NHS (n = 16) 0 0 0 0 0 0 0
Prevalence 27.8 % 6.7 % 56.7 % 23 % 4.8 % 9.6 %

Gold standard techniques were used to calculate the frequency of autoantibodies in our cohort of patient sera. The left column shows the
diagnosis and number of the patient sera analyzed. The second column shows the number of patients with more than one associated autoimmune

disease

SLE systemic lupus erythematosus, SS Sjogren’s syndrome, RD renal disease, NS neurological syndrome, APS antiphospolipid syndrome, RA
rheumatoid arthritis, PBC primary biliary cirrhosis, PM polymyositis, ASS antisynthetase syndrome, SSc systemic sclerosis, MCTD mixed

connective tissue disease, NHS normal human sera

Indirect immunofluorescence

Commercially available Hep-2 cells (Euroimmun) and
HeLa cells grown on glass slides in our laboratory were
used as described [11].

Immunoblots

IB were performed as described by Towbin, Staehelin &
Gordon [12], using Scl-70(Topo I) enriched extracts pre-
pared as described [9].

CLIA

Antibodies were detected using the commercial CLIA
methods from Menarini Diagnostics (Florence, Italy). The
manufacturer of Zenit RA CLIA received the blind coded
sera selected for this study from the Immunology Depart-
ment at Hospital de la Santa Creu i Sant Pau and reported
the results in units per milliliter.

Zenit RA CLIA consists of six kits, each containing a
specific antigen attached to solid phase microspheres. The six
specific antigens are native Sm, recombinant 70, A and C U1
RNP antigenic proteins, recombinant Ro60 and Ro52

proteins of the Ro/SS-A antigen, recombinant 48 kDa La/SS-
B antigenic protein, recombinant 58 kDa Jo-1 tRNA anti-
genic protein, and recombinant 72 kDa protein of the Scl-
70antigen. The concentrations are expressed in arbitrary
units/ml.

Discrepant samples were analysed by the manufacturer
using a commercial dot blot kit Recomline (RM) from
Mikrogen, (Neuss, Germany).

Data analysis

For each kit, operating characteristics (specificity and
sensitivity for each ANA) were determined using the
pooled data of all test samples. The nonparametric Kaplan
procedure was used to estimate the degree of concordance
between Zenit RA CLIA and gold standard immunopre-
cipitation [13].

A logistic regression model (receiver operating charac-
teristic curve, ROC) with an AUC (area under curve) as
discrimination coefficient (acceptable discrimination,
AUC > 0.7) was constructed to evaluate the discriminant
capacity of each parameter and its possible use as a diag-
nostic test [13, 14]. All statistical analyses were performed
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using 19 SPSS statistical software (International Business
Machines (IBM), New York, USA).

Intra-laboratory variability was assessed with coeffi-
cients of variation (CV). CV was calculated from the
optical density (OD) (or units/ml) at the recommended
serum dilution, using the replicated results with the
duplicate test samples.

Results

Of the 114 samples analyzed, 89 were positive for at least
one of the anti-U1snRNP, anti-Sm, anti-Ro/SS-A, anti-La/
SS-B, anti-Scl-70 and anti-Jo-l(hiStRNA-Synthetase) anti-
bodies, and 25 were negative for all of them.

Table 1 shows the frequency of serological positivity
using the gold standard technique in the sample of patient
sera studied.

Figure 1 shows the comparison of frequencies for anti-
Sm, anti-U1snRNP, anti-Ro/SS-A, anti-La/SS-B, anti-Jo-
land anti-Scl-70 autoantibodies using Zenit RA CLIA and
the gold standard assays.

Table 2 shows the Kappa agreement between Zenit
RA CLIA and the gold standard immunoprecipitation.
Using the manufacturer’s recommended cut-off values we
found an excellent concordance between Zenit RA CLIA
and the presence of anti-Scl-70 (0.948), and a good
concordance between Zenit RA CLIA and the presence
of anti-UlsnRNP (0.883), anti-Ro/SS-A (0.878), anti-Jo-1
(0.791) and anti-Sm (0.786), but only a moderate con-
cordance with Zenit RA CLIA and the presence of anti-
La/SS-B (0.689).

Figure 2 shows the discrimination capacity of all
six kits. Specificity (Sproc) and sensitivity (Snroc)
were calculated for each biomarker using ROC curves.
Sm.

We found a good Kappa agreement (0.786) between
Zenit RA CLIA and the presence of anti-Sm antibodies
using the gold standard immunoprecipitation test. The
comparative analysis of anti-Sm antibodies showed an
area under the curve of 0.998 with a typical error of
0.003. Using ROC analysis with the manufacturer’s rec-
ommended cut-off value of 10 U/ml, the assay specificity
was 98 % and sensitivity of the Zenit RA CLIA test was
100 %. One sample from a patient with an overlap SS,
PBC and APS gave a false positive probably as a result
of matrix interference because it had a high OD value
with all tests and was positive for all but one (anti-Ro/
SS-A) Zenit RA CLIA tests. When this sample was
analyzed using the RM assay and IIF, the results were
negative. The specificity for anti-Sm and all other
markers was conditioned by the false positive of this
sample; it was otherwise 100 %.
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We found a good Kappa agreement (0.883) between Zenit
RA CLIA and the presence of anti-UlsnRNP antibodies
using the gold standard immunoprecipitation test. The
ROC comparative analysis of the anti-U1snRNP antibodies
showed an area under the curve of 0.989 with a typical
error of 0.008. Using ROC analysis with a cut-off of 10 U/
ml, specificity and sensitivity of the assay were 96.5 and
96.6 %, respectively. Four samples showed discrepancies
with the gold standard. Besides the nonspecific sample
already mentioned above, two samples from patients
diagnosed of SLE were positive by Zenit RA CLIA and
negative using the gold standard. The fourth discrepant
sample, from SLE patients with renal and central nervous
system (CNS) involvement and associated APS was posi-
tive using the gold standard and negative using Zenit RA
CLIA and the RM technique. When this sample was tested
by IIF using rat tissue and Hep-2 cells, the result was
positive, showing two patterns: a speckled nuclear pattern
that was compatible with anti-snRNP, and a nucleolus and
cytoplasm pattern that was compatible with anti-ribosomal
RNP antibodies. This serum had anti-ribosomal RNP in
addition to the anti-U1snRNP antibodies.

Ro/SS-A

We found a good Kappa agreement (0.878) between Zenit
RA CLIA and the presence of anti-Ro/SS-A antibodies
using the gold standard. ROC analyses showed an area
under the curve of 0.981 with a typical error of 0.015. At
the recommended cut-off of 10 U/ml, specificity was
100 % and sensitivity was 95 %. No false-positive results
were found by Zenit RA CLIA. Three samples that were
positive using the gold standard were not detected by Zenit
RA CLIA. One of these samples, from a patient with SS
and APS only recognized the hY5 scRNA particle from the
Ro antigen and the other two samples, both from SLE
patients, recognized the whole Ro molecule but had a low
titre using the RNA immunoprecipitation gold standard
assay.

La/SS-B

Using the manufacturer’s recommended cut-off, we found
a moderate Kappa agreement (0.689) between Zenit RA
CLIA and the presence of anti-La/SS-B (GS). Differences
of anti-La/SS-B antibodies between Zenit RA CLIA and
gold standard assays were due to two false positives (the
already-mentioned nonspecific sample and a sample from a
SLE patient with negative anti-SS-A/Ro antibodies by gold
standard and CLIA tests) and five false negative Zenit RA
CLIA results. Four of the five false negatives from patients
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Table 2 Kappa agreement between Zenit RA CLIA results and the
gold standard assays to detect anti-Sm, anti-U1snRNP, anti-Ro/SS-A,
anti-La/SS-B, anti-Jo-1("*tRNA-Synthetase) and anti-Scl-70(Topoi-
somerase 1) autoantibodies at two different cut-offs

Level Sensitivity Specificity k
Anti-Sm
10 U/ml 100 % 98 % 0.786
14 U/ml 100 % 99 % 0.936
Anti-UlsnRNP
10 U/ml 96.6 % 96.5 % 0.883
14 U/ml 86.2 % 97.6 % 0.910
Anti-Ro/SS-A
10 U/ml 95 % 100 % 0.878
14 U/ml 90 % 100 % 0.947
Anti-La/SS-B
10 U/ml 75 % 97.8 % 0.689
14 U/ml 70 % 98.9 % 0.775
Anti-Jo-1(histRNA-synthetase)
10 U/ml 80 % 98 % 0.791
14 U/ml 80 % 99 % 0.791
Anti-Scl-70(Top-I)
10 U/ml 100 % 97 % 0.948
14 U/ml 100 % 98 % 0.899

diagnosed as SLE, one associated with a CNS involvement,
one with SS and one with AFS had a low reaction in the
RNA immunoprecipitation gold standard assay. The fifth
sample was from a patient with Sicca syndrome. All five
sera provided a speckled and nucleoli pattern using IIF
with rat tissue and Hep-2 cells, compatible with anti-La/
SS-B antibodies.

The comparative ROC analysis of anti-La/SS-B anti-
bodies showed an area under the curve of 0.929 with a
typical error of 0.039. At the recommended cut-off value of
10 U/ml, specificity of the assay was 97.8 % and sensitivity

was 75 %. Using ROC analysis to improve the specificity
of the assay to 98.9 %, the cut-off was 14 U/ml. Kappa
agreement with the gold standard increased to 0.775 (good
agreement), although the sensitivity of the assay decreased
from 75 % to 70 % (shown in Table 2).

Jo-1

We found a good Kappa agreement (0.791) between Zenit
RA CLIA and the presence of anti-Jo-1("tRNA-synthe-
tase) antibodies using the gold standard immunoprecipita-
tion assay. The comparative ROC analysis of anti-
Jol(histRNA-Synthetase) antibodies showed an area under
the curve of 0.930 with a typical error of 0.064. Using ROC
analysis, specificity of the assay was 98 % and sensitivity
was 80 % for a cut-off value of 10 U/ml. Increasing the
cut-off to 14, specificity rose to 99 % and sensitivity
remained at 80 %. Two differences between Zenit RA
CLIA and the gold standard results were found. One dif-
ference was the already-mentioned nonspecific Zenit RA
CLIA false positive result. The other difference was found
in a sample from a patient with polymyositis, Grave’s
syndrome and associated diabetes mellitus. Gold standard
immunoprecipitation assays showed this patient had anti-
Jo-1 and anti-Ro/SS-A antibodies a Zenit RA CLIA gave
anti-Jo-1 negative result. This sample was also negative by
RM.

Scl-70

We found an excellent Kappa agreement (0.948) between
Zenit RA CLIA and the presence of anti-Scl-70 antibodies
using gold standard immunoprecipitation and immunoblot.
Comparative analysis of anti-Scl-70 antibodies showed an
area under the curve of 1 with a typical error of 0.000. With
the recommended cut-off value of 10 U/ml, specificity of
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the assay was 97 % and sensitivity was 100 %. Using ROC
analysis we found specificity of the assay increased to
98 % with the same sensitivity of 100 %, using a cut-off
value of 14 U/ml. Table 2 shows the selection criteria and
cut-off values with their corresponding sensitivity and
specificity for the six tests.

We found that mixtures of antibodies of different
specificities interfered with their detection by CLIA. In the
patient cohort, 47 patients harbored one autoantibody
specificity, 35 patients harbored two, 4 patients harbored
three, and 1 patient harbored four. Two sera from a SLE
patients with renal and CNS involvement and associated
APS had anti-U1snRNP and anti-ribosomal RNP antibod-
ies by immunoprecipitation assays, but they were negative
or had a low level of anti-U1snRNP antibodies using Zenit
RA CLIA. IIF was useful to confirm the presence of these
two antibody specificities in these two sera. Two samples
from a patient with polymyositis and Grave’s syndrome
and associated diabetes mellitus had anti-Ro/SS-A and
anti-Jo-1 antibodies. Both antibody specificities were
clearly detected by gold standard immunoprecipitation but
not by Zenit RA CLIA. Zenit RA CLIA only detected the
anti-Ro/SS-A antibodies. Only one serum from this patient
was included in the study. No differences in the rate of
agreement between the gold standard and Zenit RA CLIA
were found related to other mixtures of antibody specific-
ities present in the sera.

Intra-laboratory reproducibility and precision using the
Zenit RA CLIA kits were good for all the assays. Inter-
assay coefficient variation was lower than 3.4 % (CV in
%) in all the kits and <1.2 % (CV in %) for intra-assay
measurements.

Discussion

We found that Zenit RA CLIA had a good Kappa agree-
ment with gold standard techniques to determine anti-Sm,
anti-U1lsnRNP, anti-Ro/SS-A, anti-La/SS-B, anti-Jo-1 and
anti-Scl-70 antibodies. However, we suggest the cut-off
value recommended by the manufacturer should be
increased to obtain an even higher coefficient of
agreement.

Discrepancies between Zenit RA CLIA and immuno-
precipitation gold standards were minimal and only influ-
enced the degree of agreement or Kappa coefficient when
sample size was small, as for example in anti-Sm and anti-
Jo-1 antibodies. The discrepancy of the sample from a
patient with polymyositis and associated Grave’s and dia-
betes mellitus could be explained by the fact that Zenit RA
CLIA and RM assays use recombinant proteins as the
source of antigens while immunoprecipitation uses native
proteins. The antigen target for anti-Jo-1 autoantibodies

present in the patient sera may recognize other structural
antigenic epitopes present in the native form of the protein
but not in the recombinants. Having compared Zenit RA
CLIA, IP, IB and IIF, and considering both specificity and
sensitivity, we conclude that greater sensitivity does not
guarantee a larger number of truly positive samples. ELISA
and IB kits may provide positive reactions that are not seen
with techniques such as IP or IIF assays. This positive
results not detected by IP or IIF could be due to a higher
sensitivity of the ELISA or IB kit or to unspecific binding
of serum proteins to the solid phase of the kits. The higher
specificity of some ELISA or IB kits is often due to low
affinity autoantibodies detection. This increase in assay
sensitivity would be at the cost of decreased disease
specificity. Some commercially available ELISA or IB
anti-La/SS-B and anti-Sm kits are examples of this detec-
tion of low affinity antibodies in patients without SS or
SLE patient sera. Because anti-Sm antibodies have been
included in the American College of Rheumatology diag-
nostic criteria of SLE, it is of particular concern that anti-
Sm autoantibodies have been reported in patients without
SLE [15, 16]. Anti-La/SS-B is rarely detected without anti-
Ro because these two antigens share a common RNA
termed hYRNA [5, 7, 11]. Anti-Sm antibodies are rarely
found without anti-Ul1snRNP because both proteins asso-
ciate with common snRNA species in the spliceosome [5,
7]. The detection of low-affinity antibodies that are not
relevant in pathogenesis and do not show a relationship
with disease does not provide any valuable information to
the clinician.

The main limitation of our study is that the number of
samples with anti-Sm autoantibodies, the number of
patients with anti-Jo-1 autoantibodies and the number of
patients with anti-Scl-70 autoantibodies was lower than the
number of samples included in the study of anti-U1snRNP,
anti-Ro/SS-A and anti-La/SS-B autoantibodies. A higher
number of samples would have increased the Kappa
agreement despite the two errors in the comparative study
of anti-Jo-1 autoantibodies.

In conclusion, our results show that the Menarini Zenit
RA CLIA method for detection of anti-Sm, anti-U1snRNP,
anti-Ro/SS-A, anti-La/SS-B, anti-Jo-1 and anti-Scl-70
autoantibodies is specific and sensitive, and provides an
easy, precise and useful test for the screening of these
autoantibodies. However, we recommend using IIF as a
first step algorithm that will provide a second assay to
confirm diagnosis. In our experience Zenit RA CLIA and
IIF or Immunoblot are simple confirmatory assays that
provide sensitive and specific results in systemic autoim-
mune diseases.
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