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Background: The aim of this study was to investigate the status of next generation sequencing (NGS)-based genetic diagnosis in hematologic
malignancies in Korea in 2017 and 2018.

Methods: A structured questionnaire was provided to specialists in charge of the genetic testing of hematologic malignancies via e-mail. The
questionnaire consisted of 37 questions reflecting the situation of the institutions for each year and were based on an assessment of the status of
the hematologic malignancy NGS test (19 questions) and the institution’s opinion on the NGS test (18 questions).

Results: A total of 12 and 14 laboratories, in 2017 and 2018, respectively, replied to our survey and their answers were further analyzed. Most
laboratories were performing NGS panel testing for acute leukemia and myeloid malignancies, and a small proportion of laboratories were testing
NGS for lymphoid malignancies. The majority of participants agreed that NGS testing should be essential for the initial diagnostic workup.
Conclusions: Variation in NGS panel tests, including choice of gene and platform by different laboratories, were observed. Standardized panels
and interpretation, centered around the Korean Society for Genetic Diagnostics, is needed to reduce inter-laboratory variation in NGS test results.
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Fig. 1. The number of institutions implementing each of the hematologic malignancy NGS panels. Survey results for (A) 2017 and (B) 2018. The
green bar indicates the number of institutions that are currently implementing NGS for diagnosis of hematologic malignancies. The yellow bar in-
dicates the number of institutions that are planning to implement NGS for diagnosis of hematologic malignancies. The red bar indicates the num-
ber of institutions that have no plan for setting up an NGS panel for diagnosis.

Abbreviations: AML, acute myeloid leukemia; MDS/MPN, myelodysplastic syndrome/myeloproliferative neoplasm; ALL, acute lymphoblastic leukemia.
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Table 1. Survey questions and answer frequencies

Questionsfanswer Options Answer (2017) Answer (2018)

N (%) N (%)
1. Does your institution currently have an NGS panel for hematologic malignancies?

A Yes 5(41.7) 8(57.1)

B. Planning to set up the NGS panel 5(41.7) 4(28.6)

C.No 2(167) 2(143)

2. Does your institution use (or is planning to use) a comprehensive panel for hematologic malignancies? If so, please write down

the panel your institution is using.

A. Yes 6(50.0) 9 (64.3)
Myeloid panel (AML+MDS+MPN) 4(33.3) 8(57.1)
Myeloid panel (AML+MDS+MPN) with Mature lymphoid panel (plasma cell myeloma-+lymphoma) 1(8.3) 1(7.1)
Pan hematology panel 1(83) 0(0.0)

B. No 6 (50.0) 5(35.8)

3. Do you think NGS panel for hematologic malignancies can replace Sanger sequencing?

A. Yes, either partially or entirely 8 (66.7) 6(429)

B. Yes, but only partially 4(33.3) 8(57.1)

C. No, itis irreplaceable 0(0.0) 0(0.0)

4. Do you think NGS panel for hematologic malignancies can replace real-time polymerase chain reaction (RT-PCR)?

A. Yes, either partially or entirely 4(33.3) 6(429)

B. Yes, but only partially 8 (66.7) 8 (57.1)

C. No, it is irreplaceable 0(0.0) 0(0.0)

5. Do you think NGS panel for hematologic malignancies can replace fluorescence in situ hybridization (FISH)?

A. Yes, either partially or entirely 3(25.0) 1(7.1)

B. Yes, but only partially 7 (56.3) 10 (71.4)

C. No, itis irreplaceable 2(16.7) 3(21.4)

6. What do you think is the appropriate average turnaround time (TAT) for NGS test?

A.7 days 0(0.0) 0(0.0)

B. 15 days 5(41.7) 5(35.7)

C. 30 days 6 (50.0) 9 (64.3)

D. 60 days 1(8.3) 0(00

7. Do you think it is necessary to perform genetic test for germline predisposing mutations?

A. It should be performed for all patients 3(25.0) 3(21.4)

B. It should be performed for patients with certain condition, e.g. family history 9(75.0) 11 (78.6)

C. There is no need to perform the test 0(0.0) 0(0.0)

8. What did you find difficult with respect to performing or preparing the NGS panel for hematologic malignancies (multiple answers possible)?

A. Costs associated with set-up and implementation 8 (66.7) 6(46.2)

B. Limitation in the number of genes that can be included in the panel 0(0.0) 2(15.4)

C. Validation of a gene panel 5(41.7) 11 (84.6)

D. Personnel training time 2(16.7) 5(38.5)

E. Efforts to meet the turnaround time (TAT) 2(16.7) 10(76.9)

F. Bioinformatics analysis (human resource, program, etc.) 3(25.0) 6(46.2)

G. Result interpretation and reporting 3 (25.0) 8 (61.5)

H. Communication with physicians 2(16.7) 4(30.8)

9. What do you think about creating a consensus panel for hematologic malignancies by Korean Society for Genetic Diagnostics (KSGD)?

A. Need for a consensus panel and willing to use it when the panel is made 6 (50.0) 5(35.7)

B. Each institution uses its own panel independently but shares the crucial genes for the diagnosis of malignancies 6(50.0) 9(64.3)

C. No need for a consensus panel 1(83) 0(0.0)

10. What do you think is the right application of an NGS panel at initial diagnosis of AML?

A Mandatory test 4(33.3) 7 (50.0)

B. Recommended test 8 (66.7) 7 (50.0)

C. Research based test 0(0.0) 0(0.0)

(Continued to the next page)
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Table 1. Continued

Questions/answer Options Ansv'\ile(rofoz)m 7) Ansm':‘e(rO/[OZ)m )

11. What do you think is the right application of an NGS panel at initial diagnosis of MDS/MPN?

A Mandatory test 4(33.3) 9(64.3)
B. Recommended test 8 (66.7) 5(35.7)
C. Research based test 0(0.0) 0(0.0)
12. What do you think is the right application of an NGS panel at initial diagnosis of ALL?
A. Mandatory test 4(33.3) 3(21.4)
B. Recommended test 8 (66.7) 11 (78.6)
C. Research based test 0(0.0) 0(0.0)
13. What do you think is the right application of an NGS panel at initial diagnosis of plasma cell myeloma?
A Mandatory test 1(8.3) 1(8.3)
B. Recommended test 8 (66.7) 10 (76.9)
C. Research based test 3(25.0) 2(15.4)
Not answered 0(0.0) 1(8.3)
14. What do you think is the right application of an NGS panel at initial diagnosis of lymphoma?
A. Mandatory test 3(25.0) 3(21.4)
B. Recommended test 9 (75.0) 10 (76.9)
C. Research based test 0(0.0) 1(83)
Not answered 0(0.0) 1(8.3)

Abbreviations: NGS, next generation sequencing; AML, acute myeloid leukemia; MDS/MPN, myelodysplastic syndrome/myeloproliferative neoplasm; ALL, acute lymphoblastic
leukemia.

25 =AML MDS/MPN = ALL

Number of panels

® Lymphoma Myeloma
8,
©
v
S 6
Qo
[
o
T
o 4 r
S
=}
=
2
0
> S ERXARN AN DO FTXLK S XA’ VO OATHPD PN TR TV LCLENE ORI ITHON O
XL ERXL R LT S ETISETTLLL R X L SRS FIRLLFC FL CF SRS L ITLLR ¥
SESE SRS S IS < LHPS ESE SIS SECE TN ST S C I ITLILTSLETS
SEFHES %g%@§§‘%{¥@§V\%$Q@@@§o§@§-‘§&@ @\\\?@-Qé\wgb@@ﬁ&ﬁ@é&\&@%% B
@

Fig. 2. The genes included in each hematologic malignancy NGS panel, based on 2018 findings. Distribution of genes across the panels for (A)
acute myeloid leukemia (AML), myelodysplastic syndrome/myeloproliferative neoplasm (MDS/MPN), acute lymphoblastic leukemia (ALL), and (B)
for lymphoma and plasma cell myeloma (Myeloma).
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Table 2. The core genes suggested by the Ministry of Health and Welfare, Korea and the genes that respondent institutions answered should be in-

cluded in each panel

Panel Core genes Candidates for additional core genes
AML RUNX1, JAK2, IDH2, CEBPA, NPM1, FLT3, TP53, IDH1, KIT DNMT3A, NRAS, ETV6, KRAS, GATA2, ASXL1, WT1, TET2, ANKRD26
MDS/MPN SETBP1, MPL, ASXL1, SRSF2, RUNX1, CALR, SF3B1, CSF3R, TET2, NRAS, TP53, U2AF1, EZH2, GATA2, IDH2, STAG2, BCOR, IDH1, ZRSR2, CBL, LNK

DNMT3A, JAK2
ALL NRAS, JAK2, RB1, TP53, IKZF1
Lymphoma NRAS, TP53, KRAS

Myeloma MYD88, TP53, BRAF

PAXS5, ETV6, CDKN2A, NOTCH1, CREBBFR, FBXW?7, PTEN, PTPN 11,

BRAF, SF3B1, NOTCH1, NOTCH2, MAP2K1, CD79B, ARID1B, KMT2D, ALK, ATM,
BCL2, BIRC3, TCF3, ATM,

NOTCH2, SF2B1, DIS3, KMT2A, NRAS, KRAS, TP53

Abbreviations: AML, acute myeloid leukemia; MDS/MPN, myelodysplastic syndrome/myeloproliferative neoplasm; ALL, acute lymphoblastic leukemia; Myeloma, plasma cell

myeloma.
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