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Flow cytometric lymphocyte subset analysis (FCLSA) is essential for assessing immune
status across various diseases and clinical settings. We surveyed current clinical labora-
tory practices related to FCLSA to establish a baseline reference for future standardization
in Korea. Nine university hospitals actively performing FCLSA responded to the 22-ques-
tion survey, which covered seven categories of laboratory practice. These hospitals used
commercial reagent antibody kits from either Beckton Dickinson Biosciences (N=4) or
Beckman Coulter Diagnostics (N=5). Most hospitals performed daily instrument setup
and scheduled maintenance every 2-6 months. Two levels of commercial quality control
materials were routinely used each day. Sample and reagent antibody volumes varied
across hospitals, even when the same reagent kit was used. Acquired cell counts ranged
from 5x 10° to 5 x 10* cells, with two hospitals adjusting counts based on the cell type an-
alyzed. Most laboratories reported percentages and general opinions; some additionally
reported white blood cell and lymphocyte counts, along with lymphocyte percentages. This
is the first comprehensive survey on the clinical laboratory practice of FCLSA in Korea.
Standardization of FCLSA should be accelerated to ensure reliable and reproducible re-
sults.
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The discovery of the human immunodeficiency virus in the
1980s accelerated the clinical application of flow cytometry
(FCM) for cluster of differentiation (CD)4" T cells [1, 2]. Since
then, flow cytometric lymphocyte subset analysis (FCLSA) has
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been widely used to assess immune status and diagnose lym-
phoid neoplasms [1-4]. We surveyed current clinical laboratory
practice of FCLSA to understand the prevailing status and estab-
lish a baseline reference for future standardization in Korea.
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Among over 50 hospitals implementing FCLSA in Korea, nine
representative university hospitals were selected based on the
number of FCM tests conducted, licensed bed count, and geo-
graphic distribution. The FCM study group, comprising laboratory
medicine specialists from the Korean Society of Diagnostic Im-
munology, designed and critically reviewed the survey question-
naire. The survey comprised 22 questions in seven categories
(Supplemental Data Table S1).

Four hospitals used flow cytometers (FCRs) from Beckton
Dickinson Biosciences (BD) (BD, San Jose, CA, USA), and five
used FCRs from Beckman Coulter Diagnostics (BC) (BC, Miami,
FL, USA) (Table 1). Eight hospitals performed daily instrument
setup, and one hospital conducted weekly setup. Compensation
was performed every two months by six hospitals, and monthly,
daily, or every six months by the remaining three. Eight hospitals
performed maintenance at regular intervals of 2-6 months, and
one hospital performed maintenance as needed.

All hospitals used commercial reagent antibody (RA) kits: four
used the BD Multitest 6-color TBNK (BD6) kit (BD, San Jose, CA,
USA), and five used the BC CYTO-STAT tetraCHROME (BC4) kit
(BC, Miami, FL, USA). The BD6 kit includes CD45, CD3, CD4,
CD8, CD19, and CD16+56 antibodies (Abs) in a single tube with
six fluorophores. The BC4 kit consists of one tube containing
CDA45, CD3, CD4, and CD8 Abs for T cells, and the other contain-
ing CD45, CD3, CD19, and CD56 Abs, with four fluorophores in
each tube. CD16 is not included in the BC4 kit; therefore, three
hospitals added CD16, and one added CD20 or CD16+56 op-
tionally. Six hospitals used two levels of commercial QC materi-
als simultaneously for internal QC (IQC), one used two levels al-
ternatively, and two used only one level. Seven hospitals per-
formed 1QC daily, and two performed I1QC weekly or monthly. All
hospitals used laboratory-defined target ranges (mean +2SDs),
and one additionally used the cumulative CV (< 15%).

All hospitals participated in the Korean Association of External
Quality Assessment Service (KEQAS) program, and four hospi-
tals additionally participated in the College of American Patholo-
gists (CAP) external quality assurance (EQA) program. The sam-
ple amount (SA) and RA amount (RAA) per tube varied even
among hospitals using the same kit. For SA, four hospitals used
50 pL, three used 100 pL, one used 80 L, and one adjusted
the SA to 1x 10° cells. The RAA ranged from 5-20 uL. All hospi-
tals used the lyse-no-wash method [5]. The acquired cell count
(ACC) ranged from 5x10° to 5x 10* cells. Three hospitals ac-
quired 5x10° to 2x10* cells, two acquired 5x10° or 2x10*
cells in the lymphogate, one acquired 2x 10* to 5x 10* cells de-
pending on lymphocyte count, and three used different ACCs de-
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pending on cell type: 6 x 10° cells for T cells and 1 x 10* cells for
B/natural killer (NK) cells in two hospitals, and 5 x 10° cells for T
cells and 1x10* cells for B/NK cells in one hospital. Six hospi-
tals used automated gating, and three used manual gating. All
hospitals reported percentages. Some hospitals additionally re-
ported general opinions, cell counts (/uL), white blood cell (WBC)
and lymphocyte counts (/uL), lymphocyte percentage, or CD4/
CDS8 ratio.

Given the high maintenance costs, daily instrument setup is
difficult, and in hospitals conducting fewer FCLSA tests, instru-
ment setup according to the test schedule is required.

The CLSI H42-A2 guidelines recommend an Ab panel consist-
ing of CD3, CD4, CD8, CD19, CD45, and CD56 Abs to detect
major lymphocyte subsets (T, B, and NK cells); CD3, CD4, and
CD8 Abs for T-cell subsets; CD19 Ab for B cells; and CD56 Ab for
NK cells [5]. Since anti-CD20 monoclonal Ab (mAb) therapy can
induce CD20 blockade in FCLSA, CD19 Ab is additionally re-
quired for monitoring B cells after anti-CD20 mAb therapy [6, 7].
The simultaneous use of single-color CD16 and CD56 Abs can
increase the fluorescence intensity of CD16°CD56* NK cells [5].
Human T, B, and NK cells exist in various subtypes with different
functions, and substantially more Abs are needed to identify
these subtypes in FCLSA [8]. Recently, FCM has been advanced
for precise cell subpopulation analysis, and a 40-color FCM
panel has been introduced for deep immunophenotyping of ma-
jor lymphocyte subsets [9]. With the development of numerous
immunomodulatory therapies, prospective multicenter studies
have advanced standardized protocols and reagent develop-
ment [1, 3, 7-9]. The number of panel Abs for FCLSA in Korea
should be increased.

As dead cells result in nonspecific binding and autofluores-
cence, viability testing is recommended for samples used >24
hrs after collection [5, 10]. Studies have recommended 70% or
75% as a minimum threshold of cell viability [5, 11, 12]. In our
study, all hospitals used EDTA as the anticoagulant, and two
hospitals assessed cell viability before FCLSA. Most hospitals
met the acceptance criteria, with samples analyzed within 24
hrs of collection. Two hospitals checked cell viability using a
threshold of >70% or 80%. For accurate FCLSA, sufficient lym-
phocytes and no marked lymphocytosis are prerequisites [5].
When the WBC count is <20x10°%/L, RAs can saturate target
antigens on 1x10° cells in 100 uL samples [5, 6]. BD and BC
recommend using 100 uL of whole blood; for RAA per tube, BD
and BC recommend 20 uL and 10 pL, respectively [13, 14]. BC
recommends WBC counts of 3-10x10° cells/L for optimal
staining [14]. The SA and RAA differed among hospitals, even

221



ANN
LAB

Park M, et al.

Flow cytometric lymphocyte subset analysis in Korea

MED

(a8ed 1xoU By1 01 panunRUO))

(0zao
‘96+9700) 3d

ga6hy

g6fo eyely)

g'6ho

\TQY  (97@0)3djTaY  (9T@0)3d‘;TAY  (9T@D)3d ‘| TaY 7Y -dsed ‘2AD)3d Id -d0Jed ‘2AD3d Ad dDJed /A0 3d Id dOved ‘1AD-3d ‘Id
'0d ‘0114 ‘@03 ‘G0d ‘0114 ‘@03 ‘0d ‘0114 ‘@03 ‘G0d ‘0114 ‘@03 'G0d ‘0LI4 ‘003 “OLI4 ‘2A0-0dV ‘Odv ‘OLId ‘2A0-0dY ‘Odv ‘OLI4 ‘2A0-0dY ‘Odv ‘OLI4 ‘2A0-0dY ‘Odv
SI0[09 SI0[09 17 SI0[09 1009 {7 SI0[09 ¢ 1009 9 $I0[09 9 SI0[09 9 1009 9 sajoydoion|4
50200
SUON :9109 19100 :9T00 10 ,9G6+9709 SUON SUON SUON SUON fpognue jeuonippy
9500 ‘67D 9500 ‘6709 9600 ‘6709 9500 ‘67AD 9600 ‘6709
‘€00 ‘600 - ‘€00 ‘av00 - ‘€00 ‘G700 - ‘€090 ‘600 - ‘€00 ‘600 - 9G+970d0 9G+97a0 9G+9700 96+9700
80 80 800 80 800 ‘6700 ‘800 ‘6700 ‘800 ‘6700 ‘800 ‘6700 ‘800
‘%00 ‘€00 ‘Gv@0- ‘vQD ‘€00 ‘G¥AD- ¥@0 ‘€A ‘G¥AJ- ‘¥AD ‘€0 ‘GAD- ‘@D ‘€AD‘G¥AD-  ¥@D ‘€D ‘G¥AD  ‘¥AD‘€@D‘'SPAD  ‘¥@D‘€AD‘G¥AD  ‘¥@J ‘€QD ‘GvAD
WY NOYHOBASY A NOYHOBASY M NOYHOBASY Y NOYHOeAd) i NOYHOBAS) M YNEL M YNGL M YNEL M YNGL
1vIS-01A0 04 1V1S-0LA0 04 1vIS-0LAJ 09 1vIS-0LA0 04 1VIS-0LAD 09 40]03-9 1selln|A @d 10]03-9 1SaMIN|A g 40]09-9 ISsUlNIAl Ag 40]03-9 1ssilniA ad Apoanue Jusgesy
Syuagesy '¢
uoneonpa papinoid  uoneanpa papinoid - uoneanps papirid
-JaINoBNUBW - -JRINJOBJNUBWI - -JBINJOBJNUBW - fiesssoau Ji -
uonelos e guluiesy SB0UBJBJU0D  UONEI0J Je SulUle}  UOneIo) Je Sulules) Suiuien suiuen Suiuien uonejol e uiulesy  uonelos Je gujuien
umo s,fio1eJoge] - JlWapeoR puslie-  UMO S,AI0JRIoge| - UMO SAI0JRIoge| - UMO SAI0JRioge|-  UMO SAI0JRIoqe|-  UMO S,AJ0JRIOge| -  UMO S,AI0JRIOgR| - UMO S.Alojeioge -
SOA SOA SOA SOA SOA SOA SOA SOA SOA uoneanpa/auiuiel)
Pa)L104 - pajelo) - pa1e0) - Pa1L10I - pajeo) - pa1eI0) -
SOA SOA SOA SOA SOA SOA SOA SOA SOA UBIIUY08) Pa1RoIpaq
LueiIuyds) g
syuow g syuow Z syuow g syuow g syuow 9 Kiessaoau sy syuow 9 syuow 9 syuow £ |_AJSIUI BOUBUSIUIRA
syuow g syuow g syuow Z syuow g syjuow 9 syuow g syuow g [eAs8)Y|
18D [E9) 18 [E9) [EN] 1003-¢T 10[09-1'GC
dNOJ-0LA009  dINOD-0LADD9  dNOJ-0LADJ9  dNOD-0LADJ9  dINOD-0LAD 09 spead 04 dd speag 04 ag [eLele
Aireq Alea Aireq Aleg flleq Ajeq Alleq Alyiuop Alleq lensau|
(uoneaiian) (uoneayian) (uoneaiylian) (uoneaiuian) (uoneaiylian) (uoneayian) speag dnes speag dnyag (uoneaiuian)
%03UJ-Mol4 Og 1084J-Mol4 OF %03UJ-Mol4 Og %08UJ-Mol4 Og H0dYQ-Mo|J g spead 1®SO A9 10109 SJv4dd 101002 SOv4dd  speag 1’80 ad [eLsle
uonesuadwo)
Aeg fireg Aeg Aeg Are@ Aieg WNEEN Alieq fireg lensau|
#03UJ-Mol4 Og %93yJ-Mol4 Od %03UJ-Mol4 Og 108UJ-MoI4 O H0BYQ-MOIJ g speag 1®SO A9 spesg 1®S0 A9  spesg 1®S0 A9 spesd 189S0 dd [eus1e
so3e)|on 1 INd
Alleq e Areq Alleq Ajleq Alleq Apteom Areq flleq [ensau|
109yJ-M0j4 09 %09yJ-M0l4 09 %09yd-mol4 04 %99yJ-M0l4 09 %09yJ-mol4 04 spesg 1%9SO ag speag 17950 a4 spesg 1%9SO ad spesd 1%9S0 4 [BlSIEIN
sy
dnyas Juawnisuy|
(1aamoejnueyy)
(0g) soieN (0g) soineN (0g) soineN (0g)x3someN  (0g) x3someN  (ag) oUAISOV4 (dQ) 1103BOSOV4  (@g) Iloedsovd  (ag) dUAISOYS x3Weu [9po
suwNAsU| T
H D) 4 3 a 9 g So|qeLeA

B210Y] Ul YSTD4 Sulwiopad sjeudsoy AjsiaAiun auiu Jo ASAINs ay) Jo Alewwins 3nsay T ajqeL

https://doi.org/10.3343/alm.2025.0064

222



ANN
LAB
MED

Park M, et al.

Flow cytometric lymphocyte subset analysis in Korea

(98ed 10U By} 0} panuUnRUO))

a1e8oydwA|
ul's|[8d (0T X G

ON

(qwT)
uonnjos guisk]
asklesian 09

uiw oF

Mg
001

ON
SoA

%0T < akooydwA]
/0T XT <0aM -
10R93]|09 9|dwies
1dye sly ¢ UIyIM -
siskjoway
pue $)0[9 ON -

v1d3

SOEN

(0Sz Fuesw)
agues1egie)
paulyep-Aioieloqe)
AU} UIYUM
Jfiieg

sllen) Mo

ZOTXT
'S|leo YN Jo g-
0TX98]80 1 -

ON

(11 062)
uonn|os guIsk]
asklesiap 0g

sulw 0T

g
i og

ON
SoA

101199][00 ajdwies
18)Je SIy 7¢ UIYUM -

v1a3

SIeEN

(@S ¥ uesw)

a8ueJ 198ie)

pauljap-Aioieioqe|
Ayl uIyUm

Aeg
S|190 MO

ZOTXT
S|P YN JO g -
(0T XG 8]0 -

ON

uonnjos guisky
ask1esian o9
sulw Q1

g
ros

ON
Sop

%0T < 8kooydwA]
“M/0TXT <0aM -
u0N99|09 |dwes

J3ye siy v UM -
v1d3

SvOIM

(aSz Fuesw)
a8uel1agie)
paulep-fioieloge)
SU} UIYUM
NEEI

SlleD) Mo

SI[89 0T XG
ON

uonn|os sisk]
09sk11d0 09

sulw 0T

ot
00T

ON
SoA

Uong9||09
a|dwies Jaye
SIY #¢ UIYIM -
siskjoway
pue 109 ON -

v1a3

SOEN

(aSe ¥ uesw)

ague) 198i)

pauljap-Aioieloqe|
Ayl ulyUm

Areg
S||190 MO

ZOTXT
S|IB YN Jo g -
0T X9 8|90 |-

ON

Y Wusgesy
d34-dONNININI OF

pajewony

ot
oot

ON
N

10193]|09
a|dwes Jaye
SIY #7¢ UM -
S10[0 ON -

v1d3

dv0 'SvdIMN

#+(QST F ueow)

a8uel10g8ie)

paulep-Aioieioge)
3y} UIyIM

Aieg
S||o9 MO

TOYL-ONNIAINIOE - T04LONNINIAIOE - TOHL-ONNIAINEDEG - TOHL-ONNIAINI G - TOHL-ONNIAINI 04 -

SII8d

SI18

SII8)

S|[8

SII8

TOYL-ONNIAINIOE - T04L-ONNININIOE - TOHL-ONNIAINEIEG - TOHL-ONNIAINI G - T0HL-ONNIAINI 04 -

SII8d , 0T XT
ON

uonn|os
suisk SOv4 ag

suiu QT

ot
SIIBY (0T XT

ON
SoA

U01393]|09
a|dwes

1a1je s1y ¢ UIYUM -

S10/0 ON -
v1ld3

dv0 'Sy

(asz ¥ uesw)

agues1agie)

paulyep-Aioieloqe)
By} UIyUM

fire@

[0:3u0Q MO 70D
#03UJ-AININ g

(unoo

a)fo-oydwiA| uo

Suipuadap) s|j92
vO.—H X mlwo.ﬁ 4

ON

(8snoy-u1) uonnjos
BUISAT 10PHN

sulw 0T

ot
os

(uonoay|00

e siy ¢

1an0 sajdwes)
SOA

SOA

%08< ANlIeIA (19D
v1a3

dv0 'Sv0IMN

(aSz Fuesw)
a8uel 198ie)
pauljap-Aiojeioqe|
aU1 UIyUM
Aeg
[0u0) MOT A0
Y08yd-NINN a9 -
|043U0)
Y08yd-NINN a9 -

a1e8oydwiA|
ul's||8d 0T X¢

ON

uonnjos
3uisk1 Sov4 ag

SUIW GT

oe
ros

(uonosy|00

Jaye siy gy

Jano sajdwies)
SOA

SoA

SII89 ,0TXC
ON

uonnjos
Suisk Sov4 ag

sulw 0T

oz
i 0g

ON
ON

u0n93)|09 3|dwies

%0L< AUIGEIA (130 - o} SIY #7Z UILUM -

S10[0 ON -
v1ld3

SY0IN

%ST> A
aAReInwNY

(aSz Fueaw)

a8uel1agie)

paulep-fioieloge)
SU} UIYUM

Alypuop

|0AU0)
%93YD-lIniN ag

S10[0 ON -
v1id3

dvd ‘SvdaM

(aSe ¥ uesw)

ague) 198i8)

pauljap-Aioieloqe|
Ay} uIyUm

Aeg

Sllen Mo

TO4L-ONNININIOG -
SI[8

TO4L-ONNININIOG -

1UN0J ||89 UONISINbIY
3sA| Jae ysem

uonnjos guisk]
auu} uoieqnau|
|

aqn/Apognue
Emwmm._ JO Junowy

agny/Aunowe sjdwes

%980 AljigeIn
S1UN0D [8)

Inboe pue 3uissadoid ajdwes (7

e1IBYIO 99uRdadoy
1ueNZe0onuy
ajdwes (7
aseyd uoneujwex3 ‘9
v03 6

elI9)110 80uL)daody
|esau|

[euaie
20 leusaw|

sa|qeLeA

T Panunuoy "I alqeL

223

https://doi.org/10.3343/alm.2025.0064



ANN
LAB Park M, et al.

MED Flow cytometric lymphocyte subset analysis in Korea

ago g g,;g when using the same reagents. These variations likely affect
= = P X
§j§ E £ g test result consistency. At least 5,000 lymphocytes should be
='a o <
- 3 é’-r—oc s % 5 acquired to accurately analyze small lymphocyte subsets, which
g 33 =98 . .
5 8¢ S 23Q comprise approximately 10% of total lymphocytes [5, 6].
s 38 T 203
.. Q0 . . .. .
= W .2 Currently, over 50 domestic hospitals participate in the FCLSA
) £ <
+— C . .
£ 5 S 3§ KEQAS program. Unlike other FCM tests, for FCLSA, most hospi-
& = o W o
o 5 = . . . .
= ° 88 RS < tals use commercial kits, which are expected to ensure a certain
S 28% 8EZ level of result consistency. However, cumulative EQA data from
S S25% TS
2 P z8x KEQAS revealed variability in FCLSA results [15]. KEQAS data
%) ® < £
& ] g é from 2018 to 2023 showed that the CV was highest for NK cells,
= o c
88 3 i g . followed by B cells, and lowest for T cells (Supplemental Data
(O] = <) B E 9 E . . . . .
= = 5E 8= Fig. S1). Guidelines recommend reporting numeric results of
e 3a 58 5=
S =8 =g 5c major lymphocyte and T-cell subsets [5, 6]. Some NK cells ex-
<C [ S 2
) 2 %’% 2 press CD8, and NKT cells co-express CD3 and CD56 [5, 16].
S ces © X . .
5 BHE 5= Therefore, NK-cell subsets should be excluded to identify T-cell
[=3 B o X =
s 8 & e £ jg 8 subsets (e.g., CD3*CD56" [or CD16*567] for total T cells and
© ST ST )
E & 229w 3 CD3*CD8'CD56" [CD16'567] for cytotoxic T cells) [16]. For NK
23 8535
= LS9 @ cells, the marker composition differs between the two commer-
% S5 O £
2, S2 §3 cial kits; BD uses a CD16+56 combo Ab, whereas BC uses
ol [ Q . . . .
£S g8 CD56 alone, which may contribute to result variability. Further-
[ g 835, £g = =
E I § 2 § § =2 more, CD8 often appears in regions of positive fluorescence in-
S Sas3 =3 ® ) . o .
5 08 : S 88 tensity that can be separated into low- and high-intensity areas
<C [ C>L\ o 2 E E
fgo e § § t S 8 [5]. CD3*CD8* suppressor/cytotoxic T cells fall into the high-in-
= [E) = ] . . .
8- me® % g2 g § tensity area [5]. NK cells also express CDS8, but at low intensity
[a) RESSY ] e . . . . . .
- S38ES. © 2 g §g £ [5]. This should be considered during analysis. Differences in
BOS=gE = 9 . . T
E 2822853 s s S ACC across hospitals may also contribute to variability in KEQAS
2 o =L oo § © 3 < 8 %
iy o2 £ § 25 results, as shown in this survey. This should be considered when
IS S 23c> ) )
5 é § 5 ° s S analyzing B and NK cells, which have lower cell counts than T
or J = s S5 -
[Clr—ie) [¢e) = 2 &<
(&) _ g%@ 88 é“ﬁgé cells.
§ 85 % © 8 e g %’ " Survey participants provided suggestions for KEQAS operation
S 38 k= ;, R %o )
A o E 8 ;‘f 52 g nﬁn and result reporting. EQA results are often evaluated based on
& oc 25 9<mg . N .
%D S Be 22 TE E £ consensus values, using the distribution values of most partici-
D = = = c C : © ) . . 3 -
S5 £ £¢ sg0o pating institutions as a reference. Standardizing the result re-
@ 3 38° @8 T8 522§
L o > = = . . . .
s B35 £a 238 _.89¢c¢g orting format, gating, and principles for reporting counts on a
E @2 0 c © o5 ©
S £5 8= ©@ad5oe .
2 55 6 28 Suoe Sc< dual platform would be beneficial. Recommended reference val-
o © Q | ; (0] [ChR! . .
(%;o 2 z 3 e § ; = § TR 680 ues would also be helpful. Other suggestions included the need
= £ =2oEgc5ex 2 . . . . . .
g S EBBC-EogETss for standardized interpretation, which would require sharing an-
D [9) OO0 WG G . o, 0 ] . L L .
< _ % 5 G2 &= 05’ g-% 2 §5€ onymized data and establishing a joint interpretation system.
= Y] o e = L . .
g % 5 ﬁ 5 § 3 g tE535% i Our results indicate that standardization of sample processing
5 £¢%¢9 SRS
N g § % §2 ¢S § %g Ig § and the acquisition process is the most urgent priority for FCLSA
o 2 °53S5g83228 it sudeli
o 3 8 85E853S S g w in Korea. We recommend establishing guidelines based on ob-
o 2 >
§ a s % % © 2 ; £95 § g0 g served differences in SA, RAA per test tube, and variation in
E|2|5 = E $828%582358
2|18|8 S T 98EZesh s ACC.
Sl &s|E o0 E Q08222088632 ) . .
OlZ|§ w £ c.0835 §9cS ) FCLSA is a representative FCM test performed using commer-
« $ 5 8 s 2028Eg2882% 7 . . . ) o
o B B D 380038232 K2 cial RA kits. Although the nine surveyed hospitals are leading in-
= £ ° = 22580 8=gs552" - I o _
= ~ Z2oocoEdrFo=£T stitutions with high expertise in FCM, FCLSA procedures varied

224 https://doi.org/10.3343/alm.2025.0064



Park M, et al.
Flow cytometric lymphocyte subset analysis in Korea

across hospitals. Inclusion of more institutions in the survey may
have revealed greater heterogeneity. As only nine university hos-
pitals that frequently perform FCM testing were included, the
findings may not fully reflect current laboratory practices across
all hospitals implementing FCLSA.

To provide fundamental data for initiating FCM standardiza-
tion in Korea, we recently reported the current status of flow cy-
tometric immunophenotyping of hematolymphoid neoplasms in
Korea [17]. FCLSA standardization is also considered necessary.
We have provided a laboratory practice guide for FCLSA and
highlighted differences in FCR types and RA kits. FCLSA increas-
ingly requires deep immunophenotyping, and its clinical applica-
tion requires policy support from the National Health Insurance
and the Ministry of Food and Drug Safety.

SUPPLEMENTARY MATERIALS

Supplementary materials can be found via https://doi.org/
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