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Abstract

Background In vitro diagnostics (IVDs) for primary detection test/screening of human T-cell leukemia virus (HTLV)
have recently been updated to new-generation products in Japan. In this study, the performance of these products
was evaluated and discussed in terms of the usability of HTLV diagnosis in Japan.

Methods The performance of 10 HTLV IVDs for primary detection test and confirmatory/discriminatory test was
evaluated. Plasma specimens that had been declared ineligible for transfusion were provided by the Japanese Red
Cross Blood Center.

Results The diagnostic specificity of the IVDs was 100% (160/160). Six sandwich assays resulted in all HTLV-1/HTLV-
positive specimens being positive (46/46). On the other hand, one sandwich assay, VD under development 2 (UD2),
resulted in one HTLV-1-positive and one HTLV-positive specimen being negative (44/46, 95.7%). One indirect assay,
HISCL HTLV-1, could not detect one HTLV-positive specimen (45/46, 97.8%), but the updated product, UD1, correctly
detected it (46/46, 100%). Serodia HTLV-I, based on a particle agglutination assay, resulted in 44 of the 46 positive
specimens, but could not detect two specimens (44/46, 95.7%). ESPLINE HTLV-I/Il, based on an immunochromatogra-
phy assay (ICA), was able to diagnose all specimens as positive (46/46, 100%).

Conclusions Six sandwich assays and an ICA demonstrated high diagnostic sensitivity and specificity and are recom-
mended for use in HTLV diagnosis in conjunction with confirmatory/discriminatory test using the INNO-LIA HTLV-I/1I
Score.

Keywords HTLV IVDs, New generation products, Sensitivity, Specificity

Background

Human T-cell leukemia virus (HTLV) belongs to the
family Retroviridae, genus Deltaretrovirus. Although
most HTLV-1 infections are asymptomatic, some car-
riers develop adult T-cell leukemia (ATL) [1] and

ZE?”GSP}?”de”C@ HTLV-1 associated myelopathy/tropical spastic parapa-
igeru Kusagawa . . .
kusagawa@nih.gojp resis (HA.M/TS.P) [?] after a ‘lon.g asymptomatic period.
! AIDS Research Center, National Institute of Infectious Diseases, Tokyo, HTLV-1 infection is endemic in southeast Japan, the
Japan Caribbean coast, South America, central Australia, and
2 Central Blood Institute, Blood Service Headquarters, Japanese Red Cross torial Africa [3, 4]. Based lvsis of

Society, Tokyo, Japan equa 9r1a rica |o, . based on an analysis O ]a.panese
? Research Center for Biological Products in the Next Generation, National first-time blood donors from 2006 to 2007, approximately
Institute of Infectious Diseases, Tokyo, Japan 1.08 million individuals were infected with HTLV-1 [5],

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12879-023-08402-w&domain=pdf

Kusagawa et al. BMC Infectious Diseases (2023) 23:418

and the estimated annual number of new HTLV-1 infec-
tions was 4,190 at the end of 2011, as reported in a retro-
spective cohort study of repeat blood donors who were
HTLV-1-negative from 2006 to 2007 [6]. HTLV-1 mainly
infects vertically through mother-to-infant transmission
via breastfeeding, but can also be transmitted sexually or
via blood transfusions horizontally. HTLV antibody pos-
itivity refers to an HTLV carrier and a source of HTLV
infection. The anti-HTLV antibody test is useful for con-
trolling HTLV infections.

A diagnostic test algorithm for HTLV-1 infection was
established in Japan [7]. In short, primary detection
test/screening of the serum or plasma obtained from
peripheral blood specimens is conducted to determine
a subject’s HTLV-1 infection status using commercially
available HTLV-1 antibody-specific serological assays
(particle agglutination (PA), chemiluminescent enzyme
immunoassay (CLEIA), chemiluminescent immunoas-
say (CLIA), and electrochemiluminescence immunoas-
say (ECLIA)). Positive samples in the primary detection
test were tested using a line immunoassay (LIA) as a con-
firmatory/discriminatory test to exclude pseudo-positive
cases, because HTLV-1/2 structural protein-specific anti-
body reactivity can be detected by LIA. When the result
is indeterminate, HTLV-1 PCR is performed to detect
proviral DNA [8, 9].

Lately, HTLV in vitro diagnostics (IVDs) for primary
detection tests have been updated to new-generation
products based on sandwich assay. The HIV sandwich
assay shows high performance because using enzymatic
or chemically labeled HIV antigen instead of labeled
human IgG to detect antigen—antibody complex on a car-
rier following bound/free separation [10, 11].

Table 1 List of HTLV IVDs used in this study
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In this study, HTLV-positive reference panel, including
a low signal-to-cutoff ratio (S/CO) or cutoff index (COI),
and HTLV-negative reference panel were recently pre-
pared in Japan. The performance of HTLV diagnostics for
primary detection testing was evaluated using the HTLV-
positive reference panel and the HTLV-negative refer-
ence panel.

Methods

HTLV IVDs

The performance of 10 HTLV IVDs for the primary
detection test and one for confirmatory/discriminatory
test was evaluated in this study. Two IVDs under devel-
opment (UD1 and UD2) were included. This list is pre-
sented in Table 1.

HTLV-positive/negative reference panels for evaluation

of HTLV IVDs

To prepare HTLV-positive/negative reference panels,
plasma specimens that had been declared ineligible for
transfusion were provided by the Japanese Red Cross
Blood Center. Additional testing after dispensing was
performed according to the HTLV testing algorithm in
Japan [7] at the National Institute of Infectious Diseases.
The specimens were provided following an application
for the use of donated blood in Japan per the guidelines
on the use of donated blood in research and develop-
ment. The specimen information was anonymized, and a
decoding index was not created, as required by the Hel-
sinki Declaration. Ethical approval was obtained from the
Ethical Committee of the National Institute of Infectious
Diseases (No. 1082).

IVDs Method Ind9/Sand" Manufacturer Code'

For primary detection test
Architect rtHTLV I/1I CLIA® Sand Abbott Japan A
Alinity i rtHTLV I/1l CLIA Sand Abbott Japan B
Elecsys HTLV-I/II ECLIAP Sand Roche Diagnostics C
Lumipulse HTLV-I/1I CLEIA® Sand Fujirebio D
Lumipulse Presto HTLV-I/II CLEIA Sand Fujirebio E
Serodia HTLV-I PA - Fujirebio F
ESPLINE HTLV-I/1I ICA® - Fujirebio G
HISCL HTLVAI CLEIA Ind Sysmex H
uD1 CLEIA Sand Sysmex |
ub2 CLEIA Sand Non-disclosure J

For confirmatory/discriminatory test
INNO-LIA HTLV-I/Il Score LIAf - Fujirebio

CLIA? Chemiluminescent immunoassay, ECLIA®: electrochemiluminescence immunoassay, CLEIAS chemiluminescent enzyme immunoassay, PAY Particle agglutination,

ICA® Immunochromatography assay, LIAf Line immunoassay, Ind® Indirect assay, Sand" Sandwich assay, Code' Used in Tables 2, 3 and Additional file 1
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Results

Estimation of the diagnostic specificity of 10 HTLV IVDs

in primary detection test/screening

A total of 160 HTLV-negative plasma specimens were
tested using 10 HTLV IVDs for primary detection test/
screening. All IVDs were negative for all tests (Addi-
tional File 1). The diagnostic specificity of IVDs was
100%.

Estimation of the diagnostic sensitivity of 10 HTLV IVDs

in primary detection test/screening

Ten specimens, that were tested positive with relatively
low S/CO or COI using multiple IVDs for primary
detection test/screening and were HTLV-indetermi-
nate or negative using INNO-LIA HTLV-I/II Score
(INNO-LIA), were removed from this IVD evaluation.
Forty-four HTLV-1-positive and two HTLV-positive
untypable specimens (No. 16 and 26), based on INNO-
LIA, were tested for evaluation (Table 2). Six sandwich
assays resulted in all specimens being positive. On the
other hand, UD2 resulted in one HTLV-1-positive (No.
24) and one HTLV-positive specimen (No. 16) being
negative (Table 2, column J). One indirect assay, HISCL
HTLV-1, could not detect one HTLV-positive speci-
men (No. 16), but the updated product, UD1, detected
it (Table 2, columns H and I). Serodia HTLV-I detected
44 of the 46 specimens, but could not detect two speci-
mens (No. 16 and 24, Table 2, column F). ESPLINE
HTLV-I/II (ICA) was able to diagnose all positive speci-
mens being positive (Table 2, column G). The positive
agreement rates are shown in Table 3.

Distribution of S/CO or COl in HTLV-1 and HTLV positive
specimens

The distribution of the S/CO or COI from the CLEIA,
CLIA, and ECLIA tests with HTLV-1 and HTLV-positive
specimens is shown in Fig. 1. The COI of UD1, based
on the sandwich assay, showed a widespread distribu-
tion (Fig. 1g) compared with the approved indirect assay
product, HISCL HTLV-1 (Fig. 1f). The distribution of
other IVDs, based on sandwich assay, showed a similar to
that of UD1 (Fig. 1la—e), except for UD2 (Fig. 1h).

Discussion

In the present study, HTLV-positive and HTLV-neg-
ative specimen reference panels were prepared from
plasma specimens that had been declared ineligible for
transfusion and used for the evaluation of HTLV IVDs.
The S/CO and COI of HTLV-positive specimens were
widely distributed, with values around and far from the
cutoff values. This specimen reference panel is useful
for the evaluation of IVDs.
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The diagnostic specificity of IVDs for the primary
detection test/screening was examined using 160
HTLV-negative specimens. The negative agreement
rate for all IVDs used in this study was 100%. These
results are acceptable.

The diagnostic sensitivity of the IVDs for the primary
detection test/screening was examined using 44 HTLV-
1-positive and two HTLV-positive specimens, which
resulted from INNO-LIA. HTLV CLEIA/CLIA/ECLIA
IVDs, which were approved recently in Japan, have been
updated to new-generation products based on sandwich
assay. Six of the seven sandwich assays showed 100% sen-
sitivity (46/46). HISCL HTLV-I, indirect CLEIA, could
not detect one HTLV-positive specimen, and the posi-
tive agreement rate was 97.8% (45/46). However, their
updated product, UD1, detected all of the specimens, and
the COI was widely distributed to that of HISCL HTLV-
L. The distribution of the other five sandwich assays was
similar to that of UD1. The performances of the HTLV
CLEIA/CLIA/ECLIA IVDs were also examined and
have been highly acclaimed in previous reports [12—18].
These results indicated that the update to sandwich assay
was effective for the improvement of HTLV IVD perfor-
mance, similar to HIV IVDs [10, 11], and the updated
products were recommended for primary detection test/
screening of HTLV infection.

Specimens no.16 and 24 showed negative results using
some IVDs for primary detection test/screening. No.16
showed p19 I/II (+), gp21 I/II (=), and no.24 was p19 I/II
(+), gp21 I/I1 (14), p19 I (14) using INNO-LIA. HISCL
HTLV-I, that decided specimen no.16 to be negative, use
HTLV-1 p19 and gp46 for detection of anti-HTLV-1 anti-
bodies. Serodia HTLV-I use purified HTLV-1 viral anti-
gen and UD2 use HTLV-1/2 gp21 and p24. Those IVDs
tested negative both no.16 and 24. These results sug-
gested that the kind of the antigen used in these kits is
not necessarily related to the contradiction with the test
result of INNO-LIA.

Eight of the ten HTLV IVDs for primary detection test/
screening used in this study are based on chemilumines-
cence detection and require a specific analyzer. These
IVDs have the following advantages: (1) The process
after setting the specimens is performed automatically,
preventing human error and enabling tests to be per-
formed with consistent quality. (2) More specimens can
be tested with fewer personnel. (3) Use of the IVDs does
not require special manual skills, reducing the burden of
education and training. (4) They are compatible with the
automation of examination reception and result output.
The sensitivity and specificity of IVDs are high, particu-
larly in sandwich assays; thus, the performance is consid-
ered to be adequate. Because a system for transporting
clinical specimens is in place in Japan, consolidating
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Table 3 Positive agreement rate of HTLV IVDs for primary
detection test/screening

IVDs

A, B, C, H FJ

D,E G, I
HTLV(-1) positive 46 46 46
Test positive 46 45 44
Positive agreement rate (%) 100 97.8 95.7

A: Architect rtHTLV I/II; B: Alinity | rtHTLV I/II; C: Elecsys HTLV-I/1l; D: Lumipulse
HTLV-I/1I; E: Lumipulse Presto HTLV-I/II; F: Serodia HTLV-I; G: ESPLINE HTLV-/II; H:
HISCL HTLV-I; I: UD1; J: UD2

laboratory operations in large-scale medical facilities and
testing laboratories facilitates more efficient processing
of multiple specimens.

By contrast, using these IVDs in small- and medium-
sized laboratories and areas with low HTLV prevalence
is difficult because they are expensive to purchase and
maintain. ESPLINE HTLV-I/II is based on ICA and may
be suitable for HTLV primary detection test/screening
in small- and medium-sized diagnostic laboratories. Its
performance was superior to that of Serodia HTLV-],
the only manual-use IVD approved in Japan. Its perfor-
mance was equivalent to the new-generation CLEIA/
CLIA/ECLIA tests in this study. Incorporating ESPLINE
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HTLV-I/II into the HTLYV testing algorithm will be a sub-
ject in the future.

INNO-LIA can detect HTLV-1/2 structural protein-
specific antibody responses and is suitable for confirma-
tory/discriminatory test. In previous studies, INNO-LIA
has been reported to display superior sensitivity and
specificity compared to the previously used WB-based
diagnostics [7, 19-21] and has been incorporated into
the recommended testing algorithm in Japan [7]. In the
present study, 10 specimens tested positive for relatively
low S/CO or COI in multiple IVDs in primary detection
test/screening and were HTLV-indeterminate or negative
upon INNO-LIA testing. Primary detection test/screen-
ing positive and INNO-LIA-indeterminate or negative
cases have also been reported [7, 17-21]. Because these
were plasma specimens, proviral testing could not be
performed, and these specimens could not be identified
as HTLV-positive. Therefore, we believe it is reasonable
to exclude these specimens from IVD evaluation for pri-
mary detection test/screening.

We have included an entry of IVDs under develop-
ment in this project and provided its evaluation results.
We believe this type of research project contributes to
the performance confirmation of approved IVDs and to
improving the performance of new IVDs. We are still col-
lecting new specimens. We will plan to continue evaluat-
ing approved HTLV IVDs periodically.
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Fig. 1 Distribution of S/CO and COI in HTLV-1 and HTLV positive specimens
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Conclusions

CLEIA/CLIA/ECLIA IVDs allow for automatic and
rapid multi-specimen results without complex manip-
ulation. New-generation HTLV IVDs, based on sand-
wich assay, demonstrated HTLV testing capabilities
with high sensitivity and specificity. They are rec-
ommended for use in HTLV primary detection test/
screening. However, these IVDs are expensive to pur-
chase and maintain for small- and medium-sized labo-
ratories. The use of ICA, which showed as same high
performance as these IVDs in this study may overcome
this issue.

Abbreviations

HTLV Human T-cell leukemia virus

VD In vitro diagnostics

S/CO Signal to cutoff ratio

col Cutoff index

ATL Adult T-cell leukemia

HAM HTLV-1 associated myelopathy

TSP Tropical spastic paraparesis

PA Particle agglutination

ICA Immunochromatography assay

CLEIA Chemiluminescent enzyme immunoassay
CLIA Chemiluminescent immunoassay

ECLIA Electrochemiluminescence immunoassay
LIA Line immunoassay

INNO-LIA  INNO-LIA HTLV-I/Il Score

ub IVD under development

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512879-023-08402-w.

Additional file 1. Results of HTLV IVDs for primary detection test using
HTLV-negative reference panel.

Acknowledgements

The plasma specimens used in this study were provided following an applica-
tion for the use of donated blood in Japan based on the guidelines on the
use of donated blood in research and development. We thank Abbott Japan
LLC,, Roche Diagnostics Inc.,, Fujirebio Inc,, Sysmex Inc., and Ortho Clinical
Diagnostics Inc. for their cooperation and advice during the Japan Association
of Clinical Reagents Industries conference.

Authors’ contributions

SK designed the study, performed the laboratory analyses, and analyzed the
data. SK, AT, KM and RS prepared the specimens. IH supervised the project. All
the authors approved the final manuscript.

Funding

This work was supported by a grant for Research on Regulatory Harmoni-
zation and Evaluation of Pharmaceuticals, Medical Devices, Regenerative
and Cellular Therapy Products, Gene Therapy Products, and Cosmetics
(JP21mk0102146j0303 (SK) and JP21mk0102146j0003 (IH)), and for Emerg-
ing and Re-emerging Infectious Diseases (JP22fk0108124j0003 (IH)) from the
Japan Agency for Medical Research and Development, AMED.

Availability of data and materials
The dataset used in this study is available from the corresponding author
upon request.

Page 7 of 8

Declarations

Ethics approval and consent to participate

All the methods followed in the study were in accordance with Declaration of
Helsinki. The information of the specimens was anonymized, and a decoding
index was not created. Ethical approval was obtained from the Ethical Com-
mittee of the National Institute of Infectious Diseases (No. 1082).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 22 July 2022 Accepted: 16 June 2023
Published online: 20 June 2023

References

1. Yoshida M, Miyoshi |, Hinuma Y. Isolation and characterization of retrovi-
rus from cell lines of human adult T-cell leukemia and its implication in
the disease. Proc Natl Acad Sci U S A. 1982,79(6):2031-5. https://doi.org/
10.1073/pNnas.79.6.2031. (PMID: 6979048).

2. Osame M, Usuku K, Izumo S, ljichi N, Amitani H, Igata A, et al. HTLV-I
associated myelopathy, a new clinical entity. Lancet. 1986;1(8488):1031-2.
https://doi.org/10.1016/50140-6736(86)91298-5. (PMID: 2871307).

3. Gessain A, Cassar O. Epidemiological aspects and world distribution of
HTLV-1 infection. Front Microbiol. 2012;3:388. https://doi.org/10.3389/
fmicb.2012.00388. (PMID: 23162541).

4. Willems L, Hasegawa H, Accolla R, Bangham C, Bazarbachi A, Bertazzoni
U, et al. Reducing the global burden of HTLV-1 infection: an agenda for
research and action. Antiviral Res. 2017;137:41-8. https://doi.org/10.
1016/j.antiviral.2016.10.015. (PMID: 27840202).

5. Satake M, Yamaguchi K, Tadokoro K. Current prevalence of HTLV-1
in Japan as determined by screening of blood donors. J Med Virol.
2012;84:327-35. https://doi.org/10.1007/512185-011-0934-4. (PMID:
21969187).

6. Satake M, lwanaga M, Sagara Y, Watanabe T, Okuma K, Hamaguchi I. Inci-
dence of human T-lymphotropic virus 1 infection in adolescent and adult
blood donors in Japan: a nationwide retrospective cohort analysis. Lancet
Infect Dis. 2016;16:1246-54. https://doi.org/10.1016/51473-3099(16)
30252-3. (PMID: 27567105).

7. Okuma K, Kuramitsu M, Niwa T, Taniguchi T, Masaki Y, Ueda G, et al. Estab-
lishment of a novel diagnostic test algorithm for human T-cell leukemia
virus type 1 infection with line immunoassay replacement of western
blotting: a collaborative study for performance evaluation of diagnostic
assays in Japan. Retrovirology. 2020;17(1):26. https://doi.org/10.1186/
$12977-020-00534-0. (PMID: 32831150).

8. Kuramitsu M, Okuma K, Yamochi T, Sato T, Sasaki D, Hasegawa H, et al.
Standardization of quantitative PCR for human T-cell leukemia virus type
1in Japan: a collaborative study. J Clin Microbiol. 2015;53(11):3485-91.
https://doi.org/10.1128/JCM.01628-15. (PMID: 26292315).

9. Kuramitsu M, Sekizuka T, Yamochi T, Firouzi S, Sato T, Umeki K, et al. Provi-
ral features of human T cell leukemia virus type 1 in carriers with indeter-
minate western blot analysis results. J Clin Microbiol. 2017;55(9):2838-49.
https://doi.org/10.1128/JCM.00659-17. (PMID: 28701419).

10. Owen SM. Testing for acute HIV infection: implications for treatment as
prevention. Curr Opin HIV AIDS. 2012;7(2):125-30. https://doi.org/10.
1097/COH.0b013e3283506613. (PMID: 22314506).

11. Alexander TS. Human immunodeficiency virus diagnostic testing: 30
years of evolution. Clin Vaccine Immunol. 2016;23(4):249-53. https://doi.
org/10.1128/CVI.00053-16. (PMID: 26936099).

12. Kapprell HP, Stieler M, Oer M, Goller A, Hausmann M, Schochetman G,
et al. Evaluation of a new third-generation ARCHITECT rHTLV-I/Il assay for
blood screening and diagnosis. Diagn Microbiol Infect Dis. 2010;,67(1):61-9.
https://doi.org/10.1016/j.diagmicrobio.2009.12.021. (PMID: 20227221).


https://doi.org/10.1186/s12879-023-08402-w
https://doi.org/10.1186/s12879-023-08402-w
https://doi.org/10.1073/pnas.79.6.2031
https://doi.org/10.1073/pnas.79.6.2031
https://doi.org/10.1016/s0140-6736(86)91298-5
https://doi.org/10.3389/fmicb.2012.00388
https://doi.org/10.3389/fmicb.2012.00388
https://doi.org/10.1016/j.antiviral.2016.10.015
https://doi.org/10.1016/j.antiviral.2016.10.015
https://doi.org/10.1007/s12185-011-0934-4
https://doi.org/10.1016/s1473-3099(16)30252-3
https://doi.org/10.1016/s1473-3099(16)30252-3
https://doi.org/10.1186/s12977-020-00534-0
https://doi.org/10.1186/s12977-020-00534-0
https://doi.org/10.1128/JCM.01628-15
https://doi.org/10.1128/JCM.00659-17
https://doi.org/10.1097/COH.0b013e3283506613
https://doi.org/10.1097/COH.0b013e3283506613
https://doi.org/10.1128/CVI.00053-16
https://doi.org/10.1128/CVI.00053-16
https://doi.org/10.1016/j.diagmicrobio.2009.12.021

Kusagawa et al. BMC Infectious Diseases

20.

21

(2023) 23:418

Malm K, Kjerstadius T, Andersson S. Evaluation of a new screen-

ing assay for HTLV-1 and -2 antibodies for large-scale use. J Med

Virol. 2010;82(9):1606-11. https://doi.org/10.1002/jmv.21867. (PMID:
20648617).

Qiu X, Hodges S, Lukaszewska T, Hino S, Arai H, Yamaguchi J, et al. Evalu-
ation of a new, fully automated immunoassay for detection of HTLV-I

and HTLV-Il antibodies. J Med Virol. 2008;80(3):484-93. https://doi.org/10.
1002/jmv.21083. (PMID: 18205214).

Yun SG, Kim SW, Sohn JY, Cho Y. Evaluation of Elecsys HTLV-I/Il assay in
comparison with ARCHITECT rHTLV-I/Il assay with Korean samples. J Clin
Lab Anal. 2019;33(6):22909. https://doi.org/10.1002/jcla.22909 PMID:
31059152

Laperche S, Sauleda S, Piron M, Mihlbacher A, Schennach H, Schottstedt
V, et al. Evaluation of sensitivity and specificity performance of Elecsys
HTLV-I/Il assay in a multicenter study in Europe and Japan. J Clin Micro-
biol. 2017;55(7):2180-7. https://doi.org/10.1128/JCM.00169-17. (PMID:
28468860).

Zhao J, Zhao F, Han W, Xu X, Wang L, Li R, et al. HTLV screening of blood
donors using chemiluminescence immunoassay in three major provincial
blood centers of China. BMC Infect Dis. 2020;20(1):581. https://doi.org/10.
1186/512879-020-05282-2. (PMID: 32762656).

JiH, Chang L, YanY, Jiang X, Sun H, Guo F, et al. A strategy for screening
and confirmation of HTLV-1/2 infections in low-endemic areas. Front
Microbiol. 2020;11:1151. https://doi.org/10.3389/fmicb.2020.01151.
(PMID: 32582093).

Sabino EC, Zrein M, Taborda CP, Otani MM, Ribeiro-Dos-Santos G, Sdez-
Alquézar A. Evaluation of the INNO-LIA HTLV I/Il assay for confirmation

of human T-cell leukemia virus-reactive sera in blood bank donations. J
Clin Microbiol. 1999;37(5):1324-8. https://doi.org/10.1128/JCM.37.5.1324-
1328.1999. (PMID: 10203479).

Umeki K, Umekita K, Hashikura Y, Yamamoto I, Kubo K, Nagatomo Y, et al.
Evaluation of line immunoassay to detect HTLV-1 infection in an endemic
area, Southwestern Japan; comparison with polymerase chain reaction
and western blot. Clin Lab. 2017,63(2):227-33. https://doi.org/10.7754/
Clin.Lab.2016.160501. (PMID: 28182361).

Campos KR, Santos FLN, da Silva BV, Gongalves NLS, Araujo THA, Galvéo-
Castro B, et al. Line Immunoassay for confirmation and discrimination of
human T-cell lymphotropic virus infections in inconclusive western blot
serum samples from Brazil. J Clin Microbiol. 2019;58(1):e01384-e1419.
https://doi.org/10.1128/JCM.01384-19. (PMID: 31597749).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 8 of 8

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1002/jmv.21867
https://doi.org/10.1002/jmv.21083
https://doi.org/10.1002/jmv.21083
https://doi.org/10.1002/jcla.22909
https://doi.org/10.1128/JCM.00169-17
https://doi.org/10.1186/s12879-020-05282-2
https://doi.org/10.1186/s12879-020-05282-2
https://doi.org/10.3389/fmicb.2020.01151
https://doi.org/10.1128/JCM.37.5.1324-1328.1999
https://doi.org/10.1128/JCM.37.5.1324-1328.1999
https://doi.org/10.7754/Clin.Lab.2016.160501
https://doi.org/10.7754/Clin.Lab.2016.160501
https://doi.org/10.1128/JCM.01384-19

	Evaluation of human T-cell leukemia virus in vitro diagnostics using plasma specimens collected in Japan
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	HTLV IVDs
	HTLV-positivenegative reference panels for evaluation of HTLV IVDs

	Results
	Estimation of the diagnostic specificity of 10 HTLV IVDs in primary detection testscreening
	Estimation of the diagnostic sensitivity of 10 HTLV IVDs in primary detection testscreening
	Distribution of SCO or COI in HTLV-1 and HTLV positive specimens

	Discussion
	Conclusions
	Anchor 17
	Acknowledgements
	References


