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Abstract: Background and Objectives: Chlamydial infection is the most common asymptomatic
infection worldwide. Despite all national programs, strategies and guidelines, chlamydial infection
is still the leading infection worldwide, especially in young population. We have tried to summarize
the best diagnostic tools for its detection. Materials and Methods: In the study participated 225 sexually
active patients who were tested for chlamydial infection at a Institute of Public Health Kragujevac.
Results: Combinations of DIF+RT and RT+IgG do not improve diagnostic efficiency when compared
to a rapid test that individually had the best parameters. In situations that require high specificity,
the recommended combination is RT/IgA, which as a highly specific test has few false positive results,
while the combinations of DIF+RT and BT + IgG, although showing a specificity of 100%, have low
sensitivity (33.30%), due to which is why we prefer the RT/IgA combination. The combinations
DIF+RT, DIF+RT+ IgG and RT+IgG, although with low sensitivity, but highest values of specificity,
PPV and NPV shows the highest values of the extended Juden index of 130.30% and highest values
of total diagnostic accuracy of 97.00%. Based on the results of the extended Juden index, taking into
account PPV and NPV, the RT/IgA combination shows the highest values of 94.60%, as well as the
highest values of total diagnostic accuracy of 93.00%. Conclusions: Combining tests:” Two or more
positive tests” or “Any test positive” did not improve the diagnostic efficiency compared to a single
“Rapid test”.

Keywords: chlamydia trachomatis; diagnostic accuracy; combination of tests; single test; efficiency

1. Introduction

The high rate of reported chlamydial infections among young adults indicates the need for
additional efforts in the prevention, control and diagnosis of chlamydial infection. Despite all
national programs, strategies and guidelines, chlamydial infection is still the leading infection
worldwide. According to reports from the CDC (Center for Disease Prevention and Control ), four
million cases of chlamydial infection were reported in the United States in 2018, making it very
common bacterial sexually transmitted disease [1,2].
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In Europe, the global rate of transmitted chlamydial infections remains high, with clear
heterogeneity between countries and reported cases. In the period from 2009 to 2018, there was a
slight increase of 5.30%, but probably as a result of the use of more sensitive diagnostic tests, more
accurate reporting of health facilities and a greater response to screening examinations in recent years
compared to 2009, and not as a consequence of an increase in overall prevalence. In terms of gender
and age, the same pattern as in previous years has remained largely the same, young women aged
20-24 are still the most vulnerable, while men of the same age are slightly less affected [3-8]. In Serbia,
in 2019, chlamydial infection is still the leading sexually transmitted disease with 776 diagnosed
cases, which gives an incidence of 11.11/100.00 inhabitants. In conclusion, according to the data
obtained though epidemiological surveillance in the last ten years there has been a slight decline in
chlamydial infection in the Republic of Serbia.

Chlamydial infection in a high percentage (70.00% - 90.00%) is accompanied by an asymptomatic
nature, which is actually the biggest problem reflected in the late diagnosis and treatment of the
infection. Untreated infection can lead to serious complications in the reproductive tract of women,
such as pelvic inflammatory diseases, ectopic pregnancy, fallopian tube infertility, adnexitis,
salpingitis, endometritis [9-13]. Given its specific developmental cycle, asymptomatic nature,
complications and consequences of these complications, it is necessary to take a serious approach
from all sides, in order to keep the infection under control and preserve the reproductive health of
young women most affected by the infection. Furthermore, to improve the reporting of diagnosed
cases by health professionals from both health sectors (private and public), provide conditions for
electronic reporting to all relevant levels and institutions for timely and complete reporting.

An infectious agent such as C. trachomatis is not at all easy to detect due to its biological and
clinical characteristics, asymptomatic nature and specific developmental cycle, ability to avoid
immune response, so it is very important to choose a test that will overcome all these challenges, and
detect infection. Today, there is a large number of tests to detect chlamydial infection. The only test
that can detect viable chlamydia is cell culture [14]. However, this method is rarely used today due
to the complexity of the procedure itself and low sensitivity. Commercial tests for the detection of
chlamydial antigens use polyclonal antibodies to detect chlamydial lipopolysaccharide or
monoclonal antibodies to detect the major outer membrane protein, such as the direct
immunofluorescence (DIF) test. This method shows a high specificity of 98% and it is performed
quickly, but on the other hand it is subjective and with low sensitivity (60.00% -75.00%) in relation to
nucleic acid amplification tests and as such it is not recommended for routine testing for chlamydial
infection [15,16]. Rapid immunochromatographic tests are of great help in terms of testing speed,
cost, availability, high specificity (97.00% - 100.00%), but unfortunately due to very low sensitivity
(35.00% - 60.00%) it cannot be recommended for the diagnosis of acute chlamydia infection [17-22].
Serological methods are indirect tests that register anti-MOMP (main outer membrane protein) IgA
and IgG antibodies, i.e. the immune response to a given antigen, and these tests are not recommended
for the diagnosis of acute chlamydial infection [23,24], but can be very useful in persistent infections
and pathology of fallopian tubes [25-27]. According to the recommendations of the American and
European Centers for Disease Control, the only tests recommended for the diagnosis of chlamydial
infection are nucleic acid amplification tests. These tests are far better in overall performance
compared to all other tests with or without cultivation in diagnosis C. trachomatis. They are suitable
for detecting chlamydial infection in vaginal and endocervical swabs in women, urethral swabs in
men, and first morning voided urine specimens from both male and female individuals [28]. In
addition to high sensitivity and specificity, these tests provide additional convenience in terms of
sampling, which the patient can do himself. Samples of vaginal swabs taken by the patient in terms
of sensitivity and specificity are equivalent to those collected by the clinician [28-30]. Recent studies
have also shown equivalence between urethral swabs and urine samples taken by patients
themselves and urethral swab samples taken by a clinician [31,32].

The recommendations are clear, but unfortunately some countries are still unable to provide the
conditions to perform nucleic acid amplification tests, concerning laboratory space, staff or
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equipment, and generally use other diagnostic methods which are not recommended for diagnosing
acute  chlamydial infection. Since the direct immunofluorescence test, rapid
immunochromatographic test and serological tests, as individual, did not show satisfactory
diagnostic efficiency, the main goal of our study was to improve diagnostic efficiency by combining
individual tests.

2. Materials and Methods

Study Population

The study population involved 225 sexually active persons, of both sex, who were successively
screened for genital chlamydial infection in Institute of Public Health Kragujevac. They were all
Caucasian race and age from 18 to 50 years. The study omitted persons: (I) under the age of 18, (II)
who had any disease, condition or other element that could significantly influence the result of the
evaluation (pregnancy, menstrual cycle, recent use of antibiotics or topical preparations within the
previous 72 hours, concurrent induction with other pathogens, etc.), (III) who were already involved
in another clinical trial or the ones who refused to be engaged in the study and (IV) who had any
other situation that could significantly inhibit their engagement in the study. The Ethical Committee
of the Institute of Public Health Kragujevac approved the study. In line with the Declaration of
Helsinki, all patients signed the Ethical Committee approved informed consent. All patients were
informed about their examination, in every way.

Sampling and Data Collection

The standard laboratory protocols were used when processing the samples. We collected two
swabs from every participant (cervical for females and urethral for males). We used the first swab for
bacteriological and mycological examination, direct immunofluorescence (DIF) and rapid
immunochromatographic (RT) tests for qualitative determination of anti-chlamydial antigens. We
froze the second swab at -20 °C for subsequent determination of specific sequences of Chlamydia
genome by RT-PCR test. We took a peripheral blood sample (3mL) from all patients and collected it
in polystyrene tubes, centrifuged at 400g and then we aliquoted and stored the serum samples at -20
°C for the further analysis. We used the serum samples to quantitate the serum levels of IgA and IgG
antibodies to MOMP antigen of C. trachomatis.

Screening Methods

Direct Immunofluorescence Test (DIF) for Qualitative Detection of Chlamydial Antigen

The Chlamydia Cell IF test is an available rapid direct immunofluorescence commercial test for
the qualitative detection of chlamydial antigen in the samples of a patient (Cellabs Pty Lty, Brookvale,
Australia). All samples were tested in accordance with the instructions of the manufacturer: murine
monoclonal antibodies which contains fluorescein specifically binds to MOMP, a Chlamidia
trachomatis antigen in the sample and this reaction emits bright green fluorescence. The fluorescence
quality is good, because the MOMP is evenly distributed across the chlamydial membrane.

Rapid Immunochromatogaphic Test (RT) for Qualitative Detection of Chlamydia Antigen

Chlamydia test card is an available rapid chromatographic commercial immunoassay for the
qualitative detection of chlamydial antigen in the samples of the patients (Ulti Med Products GmbH,
Ahrensburg, Germany). All samples were tested in accordance with the instructions of the
manufacturer: in this test polyclonal antibodies are used to detect chlamydial lipopolysaccharide.
These antibodies are labeled with an enzyme that reacts with substrate and after binding to a specific
antigen it releases a color that can be easily detected.
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Determination of the Serum Level of the Antibodies to the Chlamydial MOMP Antigen

We used the serum samples to quantitate the serum levels of IgA and IgG antibodies specific for
MOMP antigens of Chlamydia trachomatis. We determined the tested antibodies with a commercially
available enzyme-linked immunosorbent assay (ELISA) kit in accordance with the instructions of the
manufacturer (Euroimmun, Lubeck, Germany). The manufacturer suggested the cut-off values:
RU/mIL = 22 for IgGand S/Co > 1.1 for IgA. Sample obtained after specific preparation is added to a
microtitration plate whose wells are coated with purified MOMP antigen of Chlamidia trachomatis.
After that, antibody quantification is performed by measuring the color intensity of the sample in a
spectophotometer using a 450nm filter.

Diagnostic Method

Real-Time Polymerase Chain Reaction (RT-PCR)

C. trachomatis Real-TM PCR kit is a common, available nucleic acid amplification test for
commercial usage, for qualitative detection of C. trachomatis DNA in the clinical materials by means
of real-time hybridization fluorescence detection. We performed the test on a Sa Cycler-96
thermocycler in accordance with the instructions of the manufacturer (Sacace Biotechnologies, Como,
Italy). Detection of Chlamydia trachomatis by polymerase chain reaction is based on highlighting a
specific part of pathogen’s genome using specific primers.

Diagnostic Criteria

We tested all participants by all screening and diagnostic methods. The primary (independent)
variable we obtained by RT-PCR assay, whereas secondary (dependent) variables are the results we
obtained by DIF, RT and ELISA. The results which were obtained by screening tests were read by a
researcher ignorant of the results we obtained from RT-PCR assay. We compared the diagnostic
accuracy of the screening tests with the results obtained by the RT-PCR method representing the
recommended diagnostic method (gold standard regarded as the best test in reasonable conditions)
for the detection of acute chlamydial infection.

Statistical Analysis

We presented the variables as frequencies of individual parameters (categories), and we
evaluated the statistical significance of differences by chi squared test, ORA (Overall Agreement) and
Fisher exact test using free on-line calculator (http://www.physics.csbsju.edu/stats/). We used
MEDCALC statistical software for diagnostic test evaluation. Statistical difference of p < 0.05 was
regarded as significant.

Formulas for calculating diagnostic efficiency parameters are presented in the abbreviation
section Table 1.

Table 1. Formulas for calculating diagnostic efficiency parameters.

Statistic Formula
S itivit e
ensitivity o+ b
Specificit d
P y c+d
L . secsitivity
Positive likelihood ratio —_—
1 — specificity



https://doi.org/10.20944/preprints202503.1166.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 March 2025 d0i:10.20944/preprints202503.1166.v1

5 of 18

Statistic Formula
1 — specificit
Negative likelihood ratio M
sensitivity
+b
Disease prevalence _
at+b+c+d
sge . . a
Positive predictive value
a+c
. ‘e d
Negative predictive value —
b+d
Youden’s index (sensitivity + specificity - 100)
Youden’s index exp (sensitivity + specificity + PPV + NPV - 200)
+d
Accuracy _aere
a+b+c+d

a — actually positive; b — false negative; c — false positive; d — actually negative.

List of Abbreviations:

DIF- direct immunofluorescence

RT- rapid lateral immunochromatographic test
IgA and IgG- antibodies (immunoglobulins)
PCR- polymerase chain reaction

ORA-overall agreement;

Kappa-statistic index;

X2 —statistic test

3. Results

Through meticulous examination of individual test diagnostic efficiency, we sought to enhance
chlamydial infection detection by combining tests, evaluating the clinical accuracy of each
combination, and determining their superiority over individual tests while considering economic
feasibility. We used two approaches to combine individual tests and performed all possible
combinations in each group.

3.1. Concordance Between RT-PCR Assay and Multi-Test Positivity Approach for Result Comparison
(Obtained by a Combination of Tests - Two or More Tests Positive Approach)

Using the "two or more tests positive" approach, the subjects' samples were considered positive
for chlamydial infection when all the tests comprising the combination yielded positive results.

Table 2. and Figure 1. display the outcomes of C. trachomatis detection by a combination of “two
or more tests positive” combination and RT-PCR assay. The agreement between the results of eleven
combinations and the results obtained by RT-PCR assay was evaluated. Among the eleven analyzed
combinations, the values of the ORA (representing statistical agreement) ranged from 91.00% -
97.00%, while the values of the kappa index were 0.19-0.48. Notably, three combinations (DIF+RT;
RT+IgG; DIF+RT+IgG;) displayed superior Performance and showed identical values of diagnostic
parameter values. Due to significant variations among the tested combinations, we focused our
analysis on those demonstrating the most favorable diagnostic parameters. Upon comparing the
results obtained using three top-performing combinations and RT-PCR method, we noted that of the
nine samples identified as positive on the basis of RT-PCR assay, the three first-rate combinations
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confirmed the diagnosis in three samples, while the remaining six samples were declared negative,
resulting in a disagreement rate of 66.6% (false negative results). Conversely, there were no false
positive results, as both diagnostic methods agreed on the negative results. Consequently, a total
agreement of 97.00% was achieved, corresponding to a total disagreement of 3.00%. The results
obtained from the three first-rate combinations and the RT-PCR method demonstrated a high
percentage of total agreement, supported by a kappa index of 0.48 (Table 2).

Table 2. Agreement of the results of RT - PCR test for detection of C. trachomatis with results obtained by a

combination of " two or more tests positive".
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Figure 1. Agreement of the results of RT - PCR test for detection of C. trachomatis with results obtained by a

combination of " two or more tests positive".

3.2. Concordance Between RT-PCR Assay and Multi-Test Positivity Approach for Result Comparison - Any
Test Positive Approach
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Ultimately, the cumulative agreement between the results obtained by the RT/IgA combination
and the RT-PCR method reached 93.00%, corresponding to a total disagreement of 7.00%. The high
percentage of total agreement was further supported by the kappa index of 0.42. These findings
underscore the efficacy of the RT/IgA combination and its concordance with the RT-PCR method for
chlamydial infection diagnosis.

Using the "any test positive" approach, subjects' samples were considered positive for
chlamydial infection if any test within the combination yielded a positive result. In this study, we
evaluated eleven combinations and assessed their agreement with a gold standard. Table 3. and
Supplementary Figure 2. display the results of these combinations. The observed agreement (ORA)
values ranged from 65.70% to 93.00%, and the kappa index values varied from 0.11 to 0.42.

Based on the diagnostic parameter values, the combination of RT/IgA was identified as the most
effective among the eleven combinations tested. Among all subjects tested for chlamydial infection
using both the RT/IgA combination and the RT-PCR method, the RT-PCR method confirmed
infection in nine subjects, while the RT/IgA combination identified infection in six subjects, with three
subjects classified as negative. This resulted in a disagreement rate of 33.30% (false negative results).
Conversely, out of the 192 samples classified as negative by the RT-PCR assay, only eleven were
categorized as positive using the RT/IgA combination, leading to a low disagreement rate of 5.70%
(false positive findings).

Table 3. Agreement of the results of RT - PCR test for detection of C . trachomatis with results obtained by a

combination of "any test positive".
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Figure 2. Agreement between the results of RT - PCR assay for detection of C . trachomatis with results obtained

by the combination "any test positive”.

3.3. Diagnostic Accuracy of the Tests

Following a comprehensive evaluation of the agreement outcomes between the RT-PCR assay,
utilized as the gold standard in our study, and the results obtained through two distinct approaches,
namely "two or more tests positive" and "any test positive" combinations, we proceeded to assess the
diagnostic accuracy of both test combinations.

3.4. Diagnostic Accuracy of a Combination of Tests - "Two or More Tests Positive” Approach

Test combinations of the "two or more tests positive" approach Table 4. gives high values of
specificity (92.70% - 100.00%), but substantially low sensitivity (11.10% - 55.60%). The combination of
DIF+IgG has the highest percentage of sensitivity of 55.60% with a high specificity of
92.70%, According to the values of the Juden index, the combination of DIF+IgG (48.30%) still stands
out, showing the best-balanced relation between sensitivity and specificity. However, if we take into
account PPV (Positive predictive value) and NPV (Negative predictive value) and calculate the
extended Juden index, the situation changes. Namely, the combinations DIF+RT, DIF+RT+ IgG and
RT+IgG, although with low sensitivity, but highest values of specificity, PPV and NPV shows the
highest values of the extended Juden index of 130.30% and highest values of total diagnostic accuracy
of 97.00% Table 4.

Table 4. Diagnostic efficiency of a combination of tests - "two or more tests positive" for detection of C.

trachomatis.
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3.5. Diagnostic Accuracy of a Combination of Tests - “Any Test Positive” Approach

Table 5. shows parameters of the diagnostic accuracy of the combination of tests using "any test
positive" approach. In this way, we improved the values of sensitivity (66.70% - 100%) with a slight
decrease in specificity (64.10% - 94.30%). Combinations of DIF/IgA, DIF/RT/IgA, DIF/IgA/IgG and
DIF/RT/IgA/IgG show a superior sensitivity of 100% with a satisfactory specificity of over
60%. According to the Juden index (68.80%), DIF/IgA, and DIF/RT/IgA combinations show the best
balance of sensitivity and specificity. In comparison with "two or more tests positive" approach the
PPV value of all analyzed test combinations dropped drastically (10.50%-35.30%) while NPV
maintained high values (98.20% - 100%). Based on the results of the extended Juden index, taking
into account PPV and NPV, the RT/IgA combination shows the highest values of 94.60%, as well as
the highest values of total diagnostic accuracy of 93.00%.
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This section may be divided by subheadings. It should provide a concise and precise description
of the experimental results, their interpretation, as well as the experimental conclusions that can be

drawn.

Table 5. Diagnostic efficiency of a combination of tests - "any test positive" for detection of C. trachomatis.
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4. Discussion

In summary, based on the results of agreement tests and diagnostic efficiency parameters, we
singled out combinations of tests "two or more tests positive" (DIF+RT; DIF+IgG; RT+IgG) and "any
test positive" (BT/IgA; DIF/IgA) which demonstrated the best values of diagnostic parameters (Table
5.). If possible, better results are achieved by a combination of different tests, which can raise the
diagnostic efficiency of the tests to a higher level. Combinations of DIF+RT and RT+IgG do not
improve diagnostic efficiency when compared to a rapid test that individually had the best
parameters. When the combination of DIF+IgG is compared with DIF and IgG individual tests, the
diagnostic efficiency is higher (ORA, kappa, specificity and PPV increase, but the sensitivity
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decreases), while compared to RT (sen: 33.30%; spec: 100.00%) shows a better-balanced relation
between sensitivity (55.60%) and specificity (92.70%). The combination of RT/IgA in addition to high
values of ORA and kappa shows a well-balanced ratio of sensitivity and specificity with a high
specificity of 94.30%. On the other hand, the combination of DIF/IgA shows a high sensitivity of as
much as 100.00% with a well-balanced relationship between sensitivity and specificity. (Table 5.) In
conclusion, a test that is highly sensitive, with not so high specificity, is suitable for a screening
test. Based on that, our recommendation is that in cases when it is impossible to do the PCR method,
to use the combination of DIF/IgA precisely because of the superior sensitivity of 100.00%. So, with
this combination of tests, we will register all positive findings, i.e., we will not have false negative
results, which is the basic role of the screening test. However, the lower specificity (68.80%) of this
test combination means that this test combination will be false positive in 31.20% of individuals
without chlamydial infection. In situations that require high specificity, the recommended
combination is RT/IgA, which as a highly specific test has few false positive results, while the
combinations of DIF+RT and BT + IgG, although showing a specificity of 100%, have low sensitivity
(33.30%), due to which is why we prefer the RT/IgA combination.

According to World Health Organization report, the number of sexually transmitted bacterial
infections worldwide is constantly on the rise, where the Chlamydia trachomatis represents one of the
leading pathogens. It is estimated that chlamydia sexually infects over 100 million people each year
[33]. If there is no spontaneous resolution of the infection, which occurs in a certain number of
women, the infection spreads to the upper reproductive tract leading to persistent infection which
could lead to serious consequences to the reproductive tract, including pelvic inflammatory disease,
tubal factor infertility, as well as ectopic pregnancy [34-36]. Given the asymptomatic nature of
chlamydial infection, it is very important to choose a reliable test from the vast number of available
tests.

In nations equipped with the necessary economic, spatial, and personnel resources for
conducting nucleic acid amplification tests, clear recommendations are established. However, in
countries lacking these prerequisites and operating under lower standards, alternative diagnostic
methods, not endorsed for diagnosing acute chlamydial infections, are being utilized. Considering
that neither of our studies recommends neither one from the analyzed tests due to low diagnostic
efficiency, we tried to improve the diagnostic efficiency with the combination of tests, in relation to
the individual tests. We have made two groups of test combinations: “two or more tests positive”
and “any test positive". Combining “two or more tests positive” the best diagnostic efficiency, with
low sensitivity shows combinations of DIF/BT, DIF/RT/IgG and RT/IgG. When compared with the
fast test which one had individually the best parameters, combinations of DIF/RT, DIF /RT/IgG and
RT/IgG did not improve diagnostic efficiency of the fast test which has been individually proven as
the best .With these test combinations we preserved the high values of specifics, but along with the
great decline of sensitivity. In this way, with this strict criterion, we have only increased diagnostics
costs, but not diagnostic efficiency. Similar to that, these tests combinations cannot be recommended
for acute chlamydial infections diagnosis. On the other side, by combining tests “any test positive"
we improved the sensitivity with the slight decline of specifics. In this test combination the best
diagnostic efficiency have shown RT/IgA combinations, and then RT/IgA/IgG which have shown the
highest values of diagnostic accuracy in relation to the other combinations. Although these
combinations, in relation to the fast test, had better balanced sensitivity and specificity, they did not
improve diagnostic efficiency. Similarly, combinations of DIF/IgA and DIF/RT/IgA have got the best
balanced sensitivity and specificity, but neither one of these combinations in a comparing to the
individual tests did not improve diagnostic efficiency. Finally , analysis of the results from combining
tests use has shown that in cases when it was not possible to perform tests of nucleic acid
amplifications, it could be possible to use RT/IgA combination, both due to high ORA and kappa
values, as well as due to well-balanced relation of sensitivity and specificity, with high specificity of
94.30%. On the other side, in situations which require high sensitivity, DIF/IgA combination is
recommended, which in relation to the all others shows the best balance sensitivity and specificity
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with sensitivity of 100%. Similar results to ours also provided a study in which it was shown that
combination of the results of different amplifications nucleic acid tests could, with preserved
specificity, improve sensitivity detection of chlamydial infections with the note that use of individual
tests for chlamydial infections diagnosis should be limited, especially with young woman [37]. In
contrast to this, but also to our results, are results of the study in which the amplifications nucleic
acid tests combination by a strict criterion (both positive test result) showed low sensitivity and
specificity [38]. Some authors suggest that the results of a few imperfect tests could be used in
combination in order to define the imperfect gold standard according to which the new test could be
compared to [39-41]. Furthermore, in one study with the help of combination “two or more tests
positive” the gold standard has been defined, which served for comparison of new diagnostic tests
[42]. Further assumptions are that the use of three tests which are conditionally independent and
grounded on the different clinical methods, i.e. antigen detection, cell culture and DNA amplification
have less probability to make the same type errors than if combination consists of two amplifications
tests [43,44].

5. Conclusions

Combining tests:” Two or more positive tests” or “Any test positive” did not improve the
diagnostic efficiency compared to a single “Rapid test”, but our results also shows that combination
Rapid test and immunoglobuline G class testing has the best diagnostic accuracy of 97%, expanded
Youden index of 130%, specificity of 100% and it can be used for Chlamidia trachomatis detection in
cases when diagnostic PCR test is not available.
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Abbreviations

The following abbreviations are used in this manuscript:

CDC Center for Disease Prevention and Control

DIF direct immunofluorescence test.

MOMP main outer membrane protein

RT rapid immunochromatographic test
RT-PCR Real-time polymerase chain reaction
ELISA enzyme-linked immunosorbent assay
ORA Overall Agreement

IgA and IgG- antibodies (immunoglobulins)
PPV Positive predictive value

NPV Negative predictive value
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