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Background: FViS-like tyrosine kinase 3 (FLT3)-internal tandem duplication (ITD) is a crucial prognostic factor in acute myeloid leukemia and a
target mutation for FLT3 inhibitor. It is also used for monitoring minimal residual disease after treatment. In this study, we conducted an online
survey to investigate the status of the FLT3-ITD test in Korea.

Methods: The survey was conducted through emails to the laboratory directors at university hospitals and tertiary medical institutions. The ques-
tionnaires included four questions on the use and performance of FLT3-ITD test by each institution, one on verification of detection and quantifica-
tion limits, three on internal/external quality control, three on reporting formats and one on the institutions’ opinions on the FLT3-ITD allelic ratio.
Results: Replies were received from 24 institutions. As a result of this survey, it was established that most institutions use fragment analysis to
confirm the presence of FLT3-ITD and its allelic ratio. Most institutions reported FLT3-ITD allelic ratios during diagnosis and follow-up. Most labo-
ratories established self-verified detection limits, internal controls, and participated in various external quality control programs for FLT3-ITD test.
Conclusions: Most survey participants agreed on the need for test performance verification and external quality control to increase the accura-
cy and reliability of FLT3-ITD allelic ratios. We substantiate that the results of this survey will serve as a basis for setting the standard for the FLT3-
ITD test in Korea, ultimately having a positive impact on patient care.
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Table 1. Responses to the questionnaire about the FLT3-ITD test in Korea

Multiple Choice Questions 9% of response (N)

1. How does your institution perform the FLT3-ITD test?

1) Direct sequencing (in-house) 125 (3/24)
2) Fragment analysis (in-house) 4538 (11/24)
3) NGS (in-house) 29.2 (7/24)
4) Direct sequencing (outsourced) 16.7 (4/24)
5) Fragment analysis (outsourced) 41.7 (10/24)
6) NGS (outsourced) 25.0 (6/24)
7) Not performed 0.0 (0/24)
2.Is the ALT3-ITD quantitative test (allelic ratio) performed?
1) Yes (in-house) 37.5(9/24)
2) Yes (outsourced) 33.3(8/24)
3) No, but there are plans to implement it (in-house) 42 (1/24)
4) No, but there are plans to implement it (outsourced) 42 (1/24)
5) No, and there are no plans to implement it 20.8 (5/24)
3. Please choose a quantitative test method for the FLT3-ITD that is performed directly by your institution.
1) Fragment analysis 100.0 (9/9)
2) NGS 33.3(3/9)
2-1) Capture method 100.0 (3/3)
2-2) Amplicon method 0.0 (0/3)
4. When is the FLT3-ITD quantitative test performed?
1) At diagnosis only 40.0 (6/15)
2) During follow-up only 0.0 (0/15)
3) At diagnosis and during follow-up 60.0 (9/15)
4-1. Describe the timing of the follow-up test
1) Bone marrow examination 57.1(4/7)
2) After induction of remission, after consolidation therapy, before/after transplantation 143 (1/7)
3) Relapse 28.6(2/7)
5. Has the LOD and LOQ of the FLT3-ITD quantitative test been verified?
1) The LOD and LOQ are verified 0.0(0/9)
2) Only the LOD is verified 55.6 (5/9)
3) Neither is verified. 44.4 (4/9)
6. Has internal quality control of FLT3-ITD test been performed?
1) Yes 889 (8/9)
2) No 1.1 (1/9)
7. Has external quality control of the FLT3-ITD test been performed?
1) Yes 100.0 (9/9)
2) No 00(0/9)
8. If the FLT3-ITD quantitative test is added to the external quality control program, are you willing to participate?
1) Yes 100.0 (9/9)
2) No 0.0 (0/9)
9. How many days do you think is appropriate as a TAT for the FLT3-ITD quantitative test?
1) 7 days 36.8 (7/19)
2) 10 days 31.6 (6/19)
3) 15 days 21.1(4/19)
4) Others 10.5(2/19)
10. How is the reporting form for allelic ratio described?
1) Only allelic ratio is described 778 (7/9)
2) The allelic ratio and mutant length are described 222 (2/9)
11. How is the allelic ratio calculated?
1) ALT3-ITD peak area/FLT3-wild type peak area 889 (8/9)
2) FLT3-ITD peak height/FLT3-wild type peak height 1.1 (1/9)

Abbreviations: NGS, next-generation sequencing; LOD, limit of detection; LOQ, limit of quantification; TAT, turnaround time.
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Table 2. Summary of FLT3-ITD test utilization by Korean institutions

FLT3-ITD test utilization by institutions % of institution (N)

Location of FLT3-ITD test

In-house 37.5(9/24)
Outsourced 41.7 (10/24)
Both in-house and outsourced 20.8 (5/24)
FLT3-ITD test type
Fragment analysis 87.5(21/24)
NGS 54.2 (13/24)
Direct sequencing 29.2 (7/24)
Number of FLT3-ITD test methods in use
N=1 33.3(8/24)
- Fragment analysis 25.0 (6/24)
- Direct sequencing 83(2/24)
-NGS 0.0 (0/24)
N=2 62.5(15/24)
- Fragment analysis and NGS 458 (11/24)
- Fragment analysis and direct sequencing 125 (3/24)
- Direct sequencing and NGS 42 (1/24)
N=3 (all methods) 42 (1/24)

Abbreviation: NGS, next-generation sequencing.
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