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Short Communication

Comparison of two commercial tests (Immy vs. Dynamiker)
for cryptococcal capsular antigen

Maria Clara Noguera'", Patricia Escandon', Javier Rodriguez'®,
Alexander Parody'", Leidy Camargo'

[1]. Universidad Metropolitana, Grupo Caribe de Enfermedades Infecciosas, Barranquilla, Atlantico, Colombia.
[2]. Instituto Nacional de Salud, Grupo Microbiologia, Bogota, Colombia.
[3]. Universidad Metropolitana, Semillero SIPBAC Programa de Bacteriologia, Barranquilla, Atlantico, Colombia.

Abstract

Introduction: Lateral flow assay is an advanced method useful in the early diagnosis of cryptococcal meningitis. We aimed to compare two
commercial tests for cryptococcal capsular antigen in the sera of asymptomatic patients with human immunodeficiency virus in Barranquilla,
Colombia. Methods: Thawed (n=162) previously collected serums (2016-2019) were processed using IMMY and Dynamiker cryptococcal
antigen lateral flow assay. Results: Compared to IMMY ’s results, Dynamiker’s sensitivity, specificity, positive predictive value, negative
predictive value, and kappa index were 100%, 89.9%, 48.3%, 100.0%, and 0.61, respectively. Conclusions: The Dynamiker test had
excellent sensitivity, acceptable specificity, and a low detection threshold for cryptococcal antigen in the tested samples.
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Globally, Cryptococcus neoformans var. grubii, is the main
pathogenic species responsible for meningitis in patients with
acquired immune deficiency syndrome (AIDS). Moreover,
cryptococcosis is an important cause of morbidity and mortality,
especially in middle- and low-income countries, and is estimated
to cause 15% of AIDS-related deaths worldwide'>.

Over time, standard diagnostic methods for cryptococcal
meningitis have progressed from India ink visualization and culture
to the detection of circulating antigens through latex agglutination
tests, Enzyme-Linked ImmunoSorbent Assay (ELISA), and more
recently, cryptococcal antigen lateral flow assay (CrAg LFA).
CrAg-LFA is a point-of-care (POC) test that uses a dipstick with
monoclonal antibodies that can detect the capsular antigen in
the four serotypes (A, B, C, D) of the pathogenic Cryptococcus
neoformans species complex and the C. gattii species complex.
CrAg-LFA has been validated in serum and cerebrospinal fluid
(CSF) with an analytical performance close to 100%; the greatest
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benefit of this test is its ability to detect minimal amounts of
circulating antigen during the prodromal phase (average 22 days
prior to symptoms) allowing timely treatment?>.

In countries with a 3% or more prevalence of cryptococcosis,
the World Health Organization (WHO) recommends using
this screening immunochromatographic test for the early
diagnosis of cryptococcal disease in adults with advanced
human immunodeficiency virus (HIV) disease who are not
undertaking antiretroviral therapy (ART) and have a CD4+ level of
<100 cells/pL (eventually, CD4 <200 cells/uL). If the test result is
positive, secondary prophylaxis with fluconazole (FLU) is indicated
(200 mg daily); Thereafter, ART is considered*.

This test is rapid, simple, cost-effective, and does not require
laboratory infrastructure; these attributes can improve the diagnostic
capacity in regions with a high prevalence of cryptococcosis.
Further, as CrAg-LFA is a POC test, trained workers can perform it
either in a health care facility or at the patient’s bedside and obtain
results after 10 minutes®>.

Since 2018, several manufacturers from the United States,
France, and China have made CrAg-LFA kits available with a
similar principle of a dipstick sandwich immunochromatographic
assay that takes place on nitrocellulose test strips; all procedures
are applicable to serum and CSF samples, and some manufacturers
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provide kits that are also applicable to plasma and whole blood
(venous and finger stick) samples®.

Regarding antigenemia for Cryptococcus, a retrospective
comparative study in Colombia by Escandén et al. with 421 serum
samples from HIV patients, showed a higher sensitivity of CrAg-
LFA when compared with CrAg Latex’. In Colombia, meningeal
cryptococcosis is the second most frequent opportunistic infection
of the central nervous system (CNS) in the HIV population®.
In many cases, patients remain unaware of their condition; this
limits the provision of timely care. The incidence of HIV in
Colombia has increased since 2008 and Barranquilla (capital
city of the Department of Atlantico), was ranked fifth in HIV/
AIDS incidence (2018) above the national average (27.3x10°
inhabitants) and was the city on the Colombian Caribbean coast
with the second highest number of reported cases’. Additionally, the
prevalence of cryptococcosis in this department between 2015-2017
(5.08x10° inhabitants) was almost five times that in a previous report
(1.04x10¢ inhabitants) that spanned 17 years, between 1997-20148.

The aim of this study was to establish the diagnostic performance
of two CrAg-LFA POC tests in the sera of asymptomatic HIV
patients in Barranquilla, Colombia.

This study was carried out with 162 cryopreserved (-20°C)
serum samples from asymptomatic HIV patients with CD4+ <120
cells/uL collected from July 2016 to May 2019 for a previous study
during which none of the patients developed cryptococcosis!'?. The
specimens were blindly tested by a trained laboratory technologist
following the manufacturer’s instructions for two LFA tests: IMMY
Cryptococcal Antigen LFA (Immuno-Mycologics, Norman, OK)
(LFA-I) and Dynamiker Cryptococcal Antigen LFA (Tianjin Co.,
Ltd.) (LFA-D)!"!2, To compare the diagnostic performance of both
immunoassays, LFA-I was considered the reference test given the
many multisite validation studies performed for it, as well as its
international endorsements from the United States Food and Drug
Administration (FDA), and its European Conformity (CE) marking
in Europe’; LFA-D was considered the diagnostic test.

Statistical analysis was performed using the Statgraphics
Centurion X VT statistical software (Statgraphics Technologies,
Inc., The Plains, Va, USA). The descriptive results were based on
absolute and relative frequency tables. The level of convergence
between the two tests (IMMY and Dynamiker) was analyzed by
calculating the sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), and kappa concordance
index using a confidence level of 95%.

Of the 162 serum samples that were processed using the LFA-I
assay, 14 tested positive and 148 tested negative. Furthermore, of
the 162 samples that were processed with LFA-D, 29 tested positive
and 133 tested negative.

Regarding the diagnostic performance and the agreement
between both tests, the sensitivity of LFA-D was 100%, specificity
was 89.9%, and accuracy was 90.7%. As presented in Table 1, 100%
(14/14) of the positive cases detected by the reference test (LFA-I)
were also identified as positive by LFA-D and 89.9% (133/148) of
the cases identified as negative by LFA-I) were identified as negative
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TABLE 1: Cryptococcal antigen detection by LFA for 162 serum samples -
Barranquilla, Colombia (2019).

LFA-I Positive LFA-I Negative Total
LFA-D Positive 14 15 29
LFA-D Negative 0 133 133
Total 14 148 162

LFA-I: Lateral Flow Assay- IMMY; LFA-D: Lateral Flow Assay- Dynamiker.

by LFA-D. However, 9.25% (15/162) samples with a positive result
by LFA-D were tested negative by LFA-I; we suppose these were
false positives. Furthermore, the PPV of LFA-D was 48.3% (14/29)
while the NPV was 100% (133/133). The calculated Cohen's kappa
index showed good agreement with a result of 0.61.

Meningeal cryptococcosis is one of the most important causes
of meningitis in adults, especially in regions with high rates of HIV
infection®*. The detection of cryptococcal capsular polysaccharide
antigen with qualitative/semiquantitative results is the most
sensitive diagnostic tool for identifying cryptococcosis weeks to
months prior to the onset of meningitis symptoms>*. Because of its
many advantages, early diagnosis through CrAg-LFA is increasing
the use of this assay, especially in resource-limited laboratory
settings. Additionally, this test is recommended by the WHO as the
preferred method for the diagnosis of cryptococcal disease since it
meets the affordable, sensitive, specific, user-friendly, rapid/robust,
equipment-free, and delivered criteria for diagnostic tests>*.

We compared the agreement between two CrAg-LFA tests
from different manufacturers: the LFA-I test, which has multiple
validation studies and recognition from the FDA as well as from
the CE, and the LFA-D test. Despite validation studies underway
since 2018, LFA-D has not yet been approved by any regulatory
body in Europe or the United States®. Nevertheless, LFA-D has two
practical advantages: no sample dilution is required, and each test
is individually packaged to prevent degradation or contamination.
Both tests have similar principles, but one difference is the limit of
detection (LOD); the LOD for IMMY is 1.75 ng/mL whereas the
LOD for Dynamiker is 1.25 ng/mL!"12,

A poster was presented at the 28th European Congtress of Clinical
Microbiology and Infectious Diseases in Madrid, Spain (2018)
regarding the evaluation of LFA-D in comparison with LFA-I and the
Meridian latex agglutination test; the authors compared the performance
of the latex agglutination test with two CrAg-LFA devices (IMMY and
Dynamiker), concluding that both LFA tests performed excellently.
In general, the band intensity was stronger for the Dynamiker
CrAg-LFA. A second poster, presented during the International
Congress of Pathology and Laboratory Medicine in Kuala Lumpur,
Malaysia (2018), evaluated LFA-D compared to LFA-I; the authors
concluded that both tests performed satisfactorily (100% sensitivity,
89.5% specificity) and further identified a strong agreement between
both tests'*'*. The sensitivity (100%) and specificity (89.9%) of LFA-D
in our study were consistent with these previous data and with the values
established by the WHO (100% and 96.8%, respectively)*.

In this study, we assumed that the LFA-D test had a higher rate
of identification of positive cases compared to LFA-I. This finding
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was also verified by the total number of positive cases identified
by each test: 14 positive samples were identified by LFA-I, and 29
samples were identified as positive by LFA-D. Thus, slightly more
than twice the number of positive samples were found when using
LFA-D. This result could be explained by the different minimum
identification thresholds or LODs that each test specifies; therefore,
it is expected that the LFA-D test will identify a greater number of
positive samples than LFA-I'"'2, This difference could also explain
the lack of high concordance between the tests used in this study.

Kwizera et al. evaluated the diagnostic performance of the
Dynamiker CrAg-LFA compared to the IMMY CrAg-LFA (reference
standard) in serum, plasma, and CSF samples from symptomatic and
asymptomatic HIV patients. Their study demonstrated acceptable
sensitivity (96%) for the Dynamiker CrAg-LFA tested in serum
samples from suspected asymptomatic patients. Their finding is
comparable to our result (100%); however, the specificity (66%)
reported was poorer than the specificity in our study'®. In addition,
the bands in the Dynamiker CrAg-LFA test strips in positive cases
were also more intense, while the bands in the IMMY CrAg-LFA
test strips were weaker; however, when the Dynamiker CrAg-LFA
test strips displayed weak positive bands, the IMMY CrAg-LFA
test strips were negative. We agree that the difference in the LOD
between both tests could explain these differences and the high
numbers of supposed false positives reported in this study'.

Taking our results into account, we consider it necessary and
especially important to conduct future cohort studies with patients
for whom cryptococcosis has been confirmed and with non-diseased
patients, to compare the results for the detection of cryptococcal
antigens. We conclude that, there was good concordance between
both tests in our study. The Dynamiker CrAg-LFA test exhibited
excellent sensitivity and acceptable specificity in addition to having
a lower detection threshold for cryptococcal antigens in the tested
cryopreserved serum samples.

Over the past years, early diagnosis of cryptococcosis using
this POC test has dramatically improved the efforts for preventing
cryptococcal meningitis. We believe that this POC test could
provide a key strategy to reduce the morbidity and mortality of
meningeal cryptococcosis in several regions of the world including
Sub-Saharan Africa, Asia, the Pacific region, Latin America and
the Caribbean, where the prevalence of cryptococcal meningitis
is the highest.

ACKNOWLEDGMENTS

We thank Elizabeth Castafieda, PhD, for the valuable support
during the writing of this manuscript and Dr. Diego Céceres
Contreras for critically reviewing the manuscript. The authors
acknowledge Biosciences S.A.S. Colombia and the Centers for
Disease Control and Prevention (CDC), for the donation of the
Dynamiker and Immy CrAg LFA kits, respectively, for this study.

AUTHORS’ CONTRIBUTION

MCN: coordinated the sampling, analyzed the data and wrote
most of the manuscript. LC: processed samples in the laboratory,
organization of database and last revision of the manuscript. JR:
analysis of the data and partial writing of the manuscript. PE: data

analysis and last revision of the manuscript. AP: statistical analysis
of the data and partial writing of the manuscript.

FINANCIAL SUPPORT

Received from Universidad Metropolitana in Barranquilla,
Colombia, and the Instituto Nacional de Salud, Bogota, D.C.,
Colombia.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest.

ORCID
Maria Clara Noguera: 0000-0002-6761-9110
Patricia Escandon: 0000-0003-3029-118X
Javier Rodriguez Melendres: 0000-0002-7896-1341
Alexander Parody: 0000-0003-0156-266X
Leidy Camargo: 0000-0003-4294-8468

REFERENCES

1. Rajasingham R, Smith RM, Park BJ, Govender NP, Chiller T, Denning
D, et al. Global burden of disease of HIV-associated cryptococcal
meningitis: an updated analysis. Lancet Infect Dis. 2017;17(8):873—81.

2. Vidal JE, Boulware D. Lateral Flow Assay for Cryptococcal antigen: an
important advance to improve the continuum of HIV care and reduce
cryptococcal meningitis-related mortality. Rev Inst Trop Sao Paulo.
2015; 57 Suppl 19:38-45.

3. Rajasingham R, Wake RM, Beyene T, Katende A, Letang E, Boulware
DR. Cryptococcal meningitis diagnostics and screening in the era of
point-of-care laboratory testing. J Clin Microbiol. 2019;57: e01238-18.

4. World Health Organization (WHO). Guidelines for the Diagnosis,
Prevention and Management of Cryptococcal Disease in HI V-infected
Adults, Adolescents and Children. Geneva: WHO. 2018. 28p.

5. Vidal JE, Toniolo C, Paulino A, Colombo A, Dos Anjos Martins M,
da Silva Meira C et al. Asymptomatic cryptococcal antigen prevalence
detected by lateral flow assay in hospitalized HIV-infected patients in
Sao Paulo, Brazil. Trop Med Int Health. 2016; 21:1539—-44.

6. Temfack E, Kouanfack C, Mossiang L, Loyse A, Fonkoua MC, Molloy
SF, et al. Cryptococcal Antigen Screening in Asymptomatic HIV-
Infected Antiretroviral Naive Patients in Cameroon and Evaluation of the
New Semi-Quantitative Biosynex CryptoPS Test. Front Microbiol. 2018,
9:400.

7. Escandon P, Lizarazo J, Agudelo CI, Chiller T, Castafieda E. Evaluation
of a rapid lateral flow immunoassay for the detection of cryptococcal
antigen for the early diagnosis of cryptococcosis in HIV patients in
Colombia. Med Mycol. 2013; 51(7):765-8.

8. Noguera MC, Escandon P, Arévalo M, Garcia Y, Suarez LE, Castafieda
E. Prevalence of cryptococcosis in Atlantico, department of Colombia
assessed with an active epidemiological search. Rev Soc Bras Med Trop.
2019; 52: €20180194.

9. Ministerio de Salud (MS). Instituto Nacional de Salud. Boletin
Epidemioldgico Semanal: semana epidemiologica 47 (18-24 de
noviembre de 2018). [Internet] [Cited 2019 Aug 20]. Available from:
https:/www.ins.gov.co

3/4


https://www.ins.gov.co

Noguera MC et al. - Comparison of two lateral flow assays

10.

4/4

Noguera-Angarita MC, Escandon-Escobar P, Silvera-Tapia O, Sierra-
Diaz MB, Torres-Alvarez N, Camargo de la Hoz L. Antigenemia
temprana de Cryptococcus en pacientes asintomaticos VIH positivos en
Barranquilla, Colombia. Infectio. 2021;25(3):159-62.

. IMMY. CrAg Lateral Flow Assay. (Accessed 2018 August 9). Available

from: http://www.immy.com/crag

. Dynamiker Biotechnology (Tianjin) Co., Ltd. Dynamiker Cryptococcal

Antigen Lateral Flow Assay (LFA). (Accessed 2019 March 5). Available
from: http://en.dynamiker.com/index/index/pro_info/aid/567.html.

. Bjornsdéttir MK, Mabhler SS, Raluca D, Arendrup MC. Evaluation of

the new Dynamiker cryptococcal antigen lateral flow assay (LFA) in
comparison with IMMY LFA and Meridian latex agglutination test.

14.

15.

Poster presented at: 28th European Congress of Clinical Microbiology
and Infectious Diseases; 2018; Madrid, Spain.

Ding C H,Tzar M N, Muttaqillah A S, Wahab A A, Ibrahim R, Satim H,
et al. Evaluation of the Dynamiker Cryptococcal Antigen Lateral Flow
Assay in detecting the capsular polysaccharide antigen of Cryptococcus
species. Poster presented at the International Congress of Pathology and
Laboratory Medicine; 28-30 June 2018; The Vertical, Bangsar South
City, Kuala Lumpur, Malaysia.

Kwizera R, Omali D, Tadeo K, Kasibante J, Rutakingirwa MK, Kagimu
E et al. Evaluation of the Dynamiker cryptococcal antigen lateral
flow assay for the diagnosis of HIV-associated cryptococcosis. J Clin
Microbiol. Feb 2021, 59 (3) €02421-20.

OPEN ACCESS
https://creativecommons.org/licenses/by/4.0/



http://www.immy.com/crag
https://creativecommons.org/licenses/by/4.0/

