MEDICAL DIAGNOSTIC TECHNIQUES

SCIENCE

* e-ISSN 1643-3750

MON TOR © Med Sci Monit, 2015; 21: 1219-1222

DOI: 10.12659/MSM.893155

Aecepted. 20150107 Evaluation of Immunochromatographic Test
pbished oo for the Detection of Antibodies against
Echinococcosis granulosus

Authors’ Contribution: aBcperG 1 Glilden S6nmez Tamer 1 Department of Medical Microbiology, Kocaeli University, Faculty of Medicine,
Study Design A B 1 Devrim Diindar Kocaeli, Turkey
Data Collection B o . 2 Department of Medical Microbiology, Kocaeli University, Institute of Health
Statistical Analysis C B2 Huseyln Uzuner Sciences, Kocaeli, Turkey
Data Interpretation D c¢ 3 Canan Baydemir 3 Department of Biostatistics, Kocaeli University, Faculty of Medicine, Kocaeli,
Manuscript Preparation E Turkey
Literature Search F
Funds Collection G
Corresponding Author: Giilden S6nmez Tamer, e-mail: guldensonmez@hotmail.com
Source of support: Departmental sources

Background: Echinococcosis in humans is a disease caused by the larvae of Echinococcus granulosus (E. granulosus) and
Echinococcus multilocularis (E. multilocularis). Serological tests are valuable, especially in the clarification of un-
explained clinical findings and imaging methods. For this reason, indirect hemagglutination (IHA), latex ag-
glutination, immunoelectrophoresis, immunoblotting, immuno-enzymatic tests, indirect fluorescence antibody
test (IFAT), and enzyme-linked immunosorbent assay (ELISA) are used. The purpose of this study was to inves-
tigate the value of an immunochromatographic test (ICT) specific for E. granulosus antibodies in the diagnosis
of echinococcosis.

Material/Methods: ICT evaluated 102 cases of cystic echinococcosis, 38 cases of other parasitic diseases, and 50 healthy individ-
uals. ELISA (DRG, Germany) that detects IgG antibodies specific for E. granulosus was used as the reference
method.

Results: The sensitivity, specificity, and positive and negative predictive values of ICT were 96.8%, 87.5%, 98.9%, and
70%, respectively. Diagnostic value was 96.1%. No significant differences and high degrees of agreement were
found between ELISA and immunochromatographic test for cystic echinococcosis. Serum samples included 4
taeniasis, 2 leishmaniasis, and 2 healthy individuals were diagnosed to be positive with immunochromato-
graphic test.

Conclusions: The ability of test to give fast results without need for equipment, devices, and specific storage conditions is
an advantage. This test may be used due to its advantages in endemic regions for screening and diagnostic
purposes.

MeSH Keywords: Echinococcosis, Hepatic ¢ Echinococcus granulosus ¢ Serologic Tests

Full-text PDF: http://www.medscimonit.com/abstract/index/idArt/893155

%1757 E‘E’Il M‘Ell %23

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]




DIAGNOSTIC TECHNIQUES

Background

Echinococcosis in humans is a disease caused by the larvae of
Echinococcus granulosus (E. granulosus) and Echinococcus mul-
tilocularis (E. multilocularis). Echinococcosis emerges as an im-
portant public health problem in Turkey as well as throughout
the world. The course of early-term infections is generally as-
ymptomatic. Early diagnosis decreases morbidity and mortal-
ity. Imaging methods such as ultrasonography, computerized
tomography, and magnetic resonance are valuable for the di-
agnosis of the disease. However, there are some difficulties in
distinction of the disease from abscess and malignancy in some
cases. Serological tests are valuable, especially in the clarifica-
tion of unexplained clinical findings and imaging methods and
in early diagnosis. The relationship between disease-specific
IgG antibodies and the clinical presentation of the disease was
shown by several studies [1-3]. Performance of the serological
diagnosis varies depending on the antigen used and the test
performed [2]. In the diagnosis of cystic echinococcosis, hy-
datid cyst fluid and crude antigens have shown higher sensi-
tivity compared to purified cyst fluid components [4]. Indirect
hemagglutination (IHA), latex agglutination, immunoelectro-
phoresis, immunoblotting, immuno-enzymatic tests, indirect
fluorescence antibody test (IFAT), and enzyme-linked immu-
nosorbent assay (ELISA) are used in serological diagnosis [3].
However, these diagnostic methods require special tools and
equipment. The use of rapid diagnostic methods in the detec-
tion, isolation, identification, and count of pathogen factors in
clinical, food, and environmental samples and their metabo-
lites was first started in the 1960s [5-7]. These tests are cheap,
rapid, and have high specificity and sensitivity. Moreover, the
test requires no special equipment for use and can be read
by eye, and can be used by people who are not expert. This
qualitative and semi-quantitative test detects antibody, anti-
gen, and nucleic acid products [8,9]. Its shelf-life can be in-
creased up to 2 years by packaging inside a plastic cassette.
The immunochromatographic VIRapid® HYDATIDOSIS (Vircell,
Spain) test is a tape test that contains 5/B antigen of E. gran-
ulosus, works for serum and plasma samples, and gives legible
and qualitative results within 30 min. There are few studies
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performed on this subject [10,11]. The aim of this study was
to investigate the diagnostic value of an immunochromato-
graphic test specific for the detection of E. granulosus antibod-
ies in cystic echinococcosis.

Material and Methods

This study was performed after ethics approval from the lo-
cal ethics committee (call no. 15/14, project no. 2014/208).
Written consent was obtained from all subjects in the patient
and control groups. We included 102 patients (57 men, 45 wom-
en; age range: 13-78 years) who were clinically, radiologically,
and surgically diagnosed with cystic echinococcosis in Kocael
University Faculty of Medicine. Serum samples were collected
before treatement for cystic echinococcosis. A total of 38 se-
ro-positive serum samples of other parasitic diseases (includ-
ing 10 leishmaniasis, 13 toxoplasmosis, and 15 taeniasis) were
included in the study for cross-reactions (Table 1). Serum sam-
ples of 50 healthy individuals were included in the study as a
control group. ELISA detecting E. granulosus-specific IgG anti-
bodies (DRG, Germany) was used as the reference method. The
test was used in all serum samples according to the manufactur-
er's recommendations. Ten [U was taken as the threshold value
and values exceeding it were considered as positive. The immu-
nochromatographic VIRapid® HYDATIDOSIS test (Vircell, Spain)
using 5/B antigen of E. granulosus was performed on all serum
samples according to the manufacturer’s recommendations.

Statistical analysis

The IBM SPSS for Windows 20.0 (SPSS, Chicago, IL, USA) soft-
ware package was used for data analysis. Diagnostic tests were
used for the assessment of data performance. Sensitivity, spec-
ificity, and diagnostic value were calculated based on true-pos-
itive, true-negative, false-positive, and false-negative values in
2x2 tables. The performance of the immunochromatograph-
ic test was calculated based on ELISA and IHA values. For the
rejection of the null hypothesis, p<0.05 was considered as sig-
nificant. Compliance of the immunochromatographic test with

Table 1. Positive serum samples of cystic echinococcosis, other parasitic diseases and healthy individuals tested by ELISA and

immunochromatographic tests.

Serum sample

Positive samples

Cystic echinococcosis 102 95 92
leishmaniass 10 1 2
Toxoplasmosis 13 o o
Taemiasis 15 s s
Healthy individuals s 1 2
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Figure 1. Some of the immunochromatographic test results of
patient serum samples. (A) Negative serum sample;
only control line is pink, no color change in test line.
(B) Positive serum sample; control line and test line
are pink.

the ELISA test was tested by kappa value, which was assessed
as very good within the range of 0.75-1.0.

Results

Serum samples tested with the immunochromatographic test are
shown in Figure 1. While negative serum samples gave a reac-
tion only with the control line (Figure 1A), samples seropositive
for cystic echinococcosis gave a reaction on both test and con-
trol lines (Figure 1B). In the study, 92 out of 102 serum samples
were detected to be positive with the immunochromatographic
test, while 95 samples were detected to be positive with ELISA
(Table 1). The immunochromatographic test was evaluated for
other parasitic diseases in terms of cross-reactivity and the high-
est reactivity was observed with taeniasis (. saginata); however,
this value was found to be lower than ELISA. When sensitivity
and specificity of ICT was tested with serum samples from pa-
tients diagnosed with leishmaniasis, toxoplasmosis, and taeni-
asis, 4 of 15 patients with taeniasis and 2 of 10 patients with
leishmaniasis were found to be positive, indicating the presence
of some cross-reactivity. Among serum samples of 50 healthy
individuals, seropositivity was found in 2 people by the immu-
nochromatographic test and in 1 patient by ELISA. The p value
indicated that the difference between ELISA and immunochro-
matographic VIRapid® HYDATIDOSIS test for cystic echinococco-
sis was not statistically significant (McNemar chi-Square p=0.62;
Kappa=0.757). In this study, sensitivity, specificity, positive pre-
dictive value, and negative predictive values for the immuno-
chromatographic test were 96.8%, 87.5%, 98.9%, and 70%, re-
spectively. The diagnostic value was determined to be 96.1%.
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Discussion

In the last 20 years there have been significant improvements
on the serological diagnosis of echinococcosis. Sensitivity and
specificity of the diagnostic tests were increased by use of
new antigens and methods. Many serological tests were de-
veloped for the diagnosis of this disease [2,3,12,13]. In this
study, cystic echinococcosis-specific IgG type antibodies were
studied with the immunochromatographic test. We found that
it agrees with ELISA for specificity and sensitivity. Sensitivity
of the immunochromatographic test was 96.8%, its specifici-
ty was 87.5%, positive predictive value was 98.9%, and neg-
ative predictive value was 70%. Similar results were obtained
in other studies [2,14]. The highest performance was in active
cysts in the serological diagnosis of echinococcosis. The im-
munochromatographic VIRapid® HYDATIDOSIS (Vircell, Spain)
test used for the diagnosis of cystic echinococcosis is a tape
test that contains 5/B antigen of E. granulosus, works for se-
rum and plasma samples, and gives legible and qualitative re-
sults within 30 min. While 92 out of 102 samples from individ-
uals with a diagnosis of cystic echinococcosis were positive by
VIRapid® HYDATIDOSIS immunochromatographic test, reactiva-
tion was observed on test line in 2 of 50 seronegative samples.

The successful use of rapid diagnostic tests for the diagno-
sis of infections of Echinococcus species was shown in several
studies. Researchers have evaluated 50 alveolar echinococco-
sis patients with an immunochromatographic test developed
by using recombinant Em 18 antigen, with a reported sensi-
tivity of 94.2% and specificity of 95.4%. They found these re-
sults agree with the results of ELISA and immunoblot [10]. In
another study, camel hydatid cyst fluid was used as the an-
tigen and 26 cystic echinococcosis patients and 35 patients
with other parasitic infections were evaluated by this rapid
test. Sensitivity of the test was detected as 100% and spec-
ificity as 91.4%. It was reported that this test was easy to
use and gives results in 15 min [11]. A similar result was ob-
tained by rapid dot immunogold filtration assay (DIGFA) that
gives the result in as fast as 3 min in the diagnosis of cystic
and alveolar echinococcosis. In this study, E. granulosus pu-
rified hydatid cyst fluid extract (Eg CF and AgB), crude anti-
gens, E. granulosus protoscolex extract (EgP), and E. multiloc-
ularis metacestode antigen (Em2) were used. This is a rapid
diagnostic method that is as easily read as the immunochro-
matographic test; its sensitivity is 80.7% in cystic echinococco-
sis and 92.9% in alveolar echinococcosis [13]. In a performed
study, 72 serum samples taken from 12 patients with a diag-
nosis of alveolar echinococcosis at different stages were eval-
uated by the immunochromatographic test and ELISA. It was
reported that the immunochromatographic test showed a high
correlation with ELISA absorbance values in the follow-up of
different stages of the disease. Moreover, it was emphasized
that it did not require expertise or special equipment and it
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gave results within 20 min. It was reported that it was high-
ly successful in the evaluation of active inactive lesions and
during followup after radical surgery [15]. In another study on
144 cystic echinococcosis patients who were assessed by im-
munochromatographic test that was developed by using hy-
datid cyst fluid, sensitivity of the test was 91% and specific-
ity was 96.9%. No significant difference was found between
ELISA and the immunochromatographic test for cystic echino-
coccosis. Positivity was detected in 1 of 60 healthy individuals
and 5 of 25 cysticercosis patients who were evaluated by this
test [16]. We found false-positivity in 2 of 50 healthy individu-
als and 4 of 15 taeniasis patients by immunochromatographic
test. These results were higher than the results by Carmena
et al. [2] and Zhang et al. [14]. Seropositivity in echinococco-
sis varies depending on active cysts and organ involvement
[17-20]. Again, it was reported that natural and recombinant
antigens were not better than crude hydatid cyst fluid anti-
gens in serological diagnosis of E. granulosus [14]. Cystic echi-
nococcosis patients were assessed by a serological test using
recombinant antigen B (rAgB) and positivity was detected in
77.6% [21]. In a performed study, 5 different antigens — hy-
datid cyst fluid, AgB, AgB/1, AgB/2, and AgB/3 — were com-
pared in the serological diagnosis of echinococcosis and re-
ported that a higher positivity and specificity were detected
in the tests using hydatid cyst fluid [22]. In this study, a low-
er seropositivity was found depending on the antigen used.
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Lower specificity is observed in immunochromatographic tests
due to cross reactions, especially an antigenic similarity often
seen between Echinococcus and Taenia species [23]. We ob-
served the most frequent cross-reactions in taeniasis among
parasitic diseases in our study.

Conclusions

In our study, the immunochromatographic VIRapid®
HYDATIDOSIS test was shown to work well in detecting an-
tibodies against E. granulosus in human serum samples. It is
important to have high specificity and sensitivity and high
positive and negative predictive values for rapid diagnostic
tests. However, in specificity studies among different parasit-
ic diseases, antigenic similarities may be observed between
Echinococcus and Taenia species. Therefore, the ICT test can
also detect the antibody in taeniasis patient serum, which de-
creases its specificity. Moreover, these tests have some advan-
tages, such as their performance within a short time, obtain-
ing rapid results, their lower costs, and no need for any special
equipment or storage conditions. However, more extensive
studies are needed on this subject. We suggest that rapid di-
agnostic tests may be used for supporting clinical diagnosis in
combination with ultrasonography and for screening purpos-
es in regions where echinococcosis is endemic.
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