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Analysis of the Current Status of Liver Cancer Screening Institutions and Proficiency of
Institutions that Conduct Alpha-fetoprotein Tests
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Department of Laboratory Medicine and Genetics', Sungkyunkwan University School of Medicine, Samsung Medical Center, Seoul; Department
of Laboratory Medicine®, Seoul National University College of Medicine, Seoul National University Hospital, Seoul; Department of Laboratory
Medicine®, Seoul National University College of Medicine, Seoul National University Bundang Hospital, Seongnam; Department of Laboratory
Medicine’, Kyung Hee University Hospital at Gangdong, Seoul; National Cancer Control Institute®, National Cancer Center, Goyang; Department
of Laboratory Medicine®, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background: We sought to evaluate the performance of alpha-fetoprotein (AFP) qualitative reagents and understand the current status of AFP
testing by liver cancer screening institutions.

Methods: Using commercial control materials or pooled serum, several AFP qualitative test kits were assessed four times over a total of two
years: Humasis AFP Card (Humasis, Korea), Asan Easy Test AFP (Asan Pharmaceutical, Korea), HiSens AFP card (HBI, Korea), Genedia AFP Rapid
II (Green Cross MS, Korea), BioTracer (NanoEntek, Korea), and SD Bioline AFP (Alere, Korea). A survey of 600 institutions was conducted in 2016
and 500 institutions in 2018 to determine the current status of AFP testing by liver cancer screening centers. Proficiency testing was conducted on
400 institutions in 2016 and 200 institutions in 2018.

Results: The average concentration of AFP substances was 9.7—275.5 ng/mlL after four assessments for AFP qualitative test kits. Given the cut-
off value, only one AFP test reagent showed adequate performance in all cases. In the 2016 survey, 29.2% (75/257 institutions) directly conduct-
ed the AFP test and 42.7% (32/75 institutions) conducted a qualitative test. In 2018, 19.4% (27/139 institutions) directly conducted the AFP test
and 40.7% (11/27 institutions) conducted a qualitative test. The percentage of institutions conducting AFP qualitative testing that participated in
the external quality control program was 37.5% (12/32 institutions) in 2016 and 0% (0/11 institutions) in 2018.

Conclusions: It is necessary for institutions that conduct liver cancer screening using AFP qualitative tests to maintain the performance of re-
agents through internal and external quality control.

Key Words: Alpha-fetoprotein, Cutoff, Quality control, Qualitative reagent, Proficiency testing

Corresponding author: Hyung-Doo Park, M.D., Ph.D. Al 2
(® https://orcid.org/0000-0003-1798-773X
Department of Laboratory Medicine and Genetics,

Sungkyunkwan University School of Medicine, Samsung Medical Center, ZHA| 32 (hepatocellular carcinoma, HCC)-2 7Fol|A] WA=
81 Irwon-ro, Gangnam-qgu, Seoul 06351, Korea

U
Tel: +82-0-3410-0290, Fax: +82-2-3410-2719, E-mail: nayadoo@hanmail net 7Hg Z3t o FFRE A AARIA GAL WA, sl A= vl
o] dxs P‘ oo & e QHL, 21 o]et =2 7Y

il i
Received: November 24, 2020 = ~ =
Revision received: March 21, 2021 B sy, Ay 27)o) Agsia 228 AZksh= Zl0] 1A
Acepied Apr 12,21 201 BA9) AER0] F05 050k B2 2k B abelol
This article is available from https://www_labmedonline.org Tl alpha-fetoprotein, AFP) A= G4 HARRE Bl o] P43t
© 2021, Laboratory Medicine Online O AT X7, FI I So SR Ro|h 2O ARE T2

€ This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0/) Ao] AZ=E| o1, 3, 4], YE ofr]o} w7bo| A= ThAf S 7]
Zl

which permits unrestricted non-commercial use, distribution, and reproduction in any o _
medium, provided the original work is properly cited. 4+ ‘(H??_} /‘\‘_]‘gﬁ/\]'iﬂ AFP 7"*]'# *]’“9‘ ol A}\:ﬂ[S-ﬂ, SR

elSSN 2093-6338 www.labmedonline.org 245


http://crossmark.crossref.org/dialog/?doi=10.3343/lmo.2021.11.1.#&domain=pdf&date_stamp=2020-12-00

MO

0|Z3 2|: Screening for Liver Cancer Using Serum AFP Test

9] AL prothrombin induced vitamin K antagonist-I1 (PIVKA-IT)
F+= Lens culinaris agglutinin-reactive fraction of AFP (AFP-L3)
ZARRE AFPE THA| 29 AT Al @A) ARE-8EL QITHS, 9). BF=rell
A TS 27138708 913 =71k AR ARG S 2 9E 404 ©]
& LAATFAERS, BY hdntolg| ek A, CF Thaute]
A Y, BE Ei= CF Futole 2ol o3t v 11
Sahol chste] 1Y 7712 7F 2 Ehet AP HALE AJast
SJck. SHAIRH SO ARG 91 AFP AL Aokl cha] 7ok
APEZA 0 2419 AA Rl B ol ozl 2L gigieh

AFP ZAH= QAP -84l dhet d=gto] 920, 1o 2
ok S ofe] o|=7jeol 4 ALg e Aol AFP XM
ZPA|EekS A ©] Slo] AFskaL 4

,

=

4
%0
2
]
o
ol
ol
.-
M)
o
>,
N
2
2
X
rlr
o
=2
o
oll
2
oy
>,
1o

=22
o gl ofof o] AFE Fofo] Fhatof| A AJTE]IL Q= AFP
AL Akl digt 714 (cutoff value) B7HE AlSYE
3} FAoll, 7H AR BEL] A 2ARE 3 sttt o]
T 2010813} 2018, = sfjof] AA] Heg= Ik

ERIRT

1. 1XH W7H20161)

1) YEBSTT EEHHS 083 AFP HAHA A2 24
A FOJOFEA =R 5R1E AFP A AloF 71E

201639] el ol Y] Fa AR ARstk KO 2

Humasis AFP Card (Humasis, Anyang, Korea), Asan Easy Test AFP

mo

(Asan Pharmaceutical, Seoul, Korea), HiSens AFP card (HBI, Seong-
nam, Korea), Genedia AFP Rapid II (Green Cross MS, Yongin, Ko-
rea), BioTracer (NanoEntek, Seoul, Korea) Z12] 3 SD Bioline AFP
(Alere, Yongin, Korea) 5-0]it}. o341 7]2] AJoF & Humasis AFP
Card, Asan Easy Test AFP, BioTracer, “12] 1L SD Bioline AFP A]2F9]
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Table 1. Evaluation results of AFP qualitative test reagents using quality control materials (2016)

1st evaluation

2nd evaluation

Cut-off
Company Name (ng/mL) Result Level 1 Level 2 Level 3 Level 4 Level 5 Level 1 Level 2 Level 3
97+10° 371+25 718+£32 1365+73 27551122 55+10 53.1+£35 1681+£113
Humasis Humasis AFP Card 20 Positive 0 0 20 20 20 0 0 20
Negative 20 20 0 20 20
Asan Asan Easy Test 20 Positive 0 0 0 0 0
AFP Negative 20 20 20 20 20 20 20 20
HBI HiSens AFP card 10 Positive 0 4 20 20 20 0 4 20
Negative 20 16 0 0 0 20 16 0
Green Cross MS Genedia AFP 10 Positive 20 20 20 20 20 20 20 20
Rapid Il Negative 0 0 0 0 0 0 0 0
NanoEntek BioTracer 20 Positive 1 15 20 20 20 1 15 20
Negative 19 5 0 0 19
Alere SD Bioline AFP 20 Positive 0 0 8 19 20 0 0 8
Negative 20 20 12 1 0 20 20 12

*Quantitative results of AFP were expressed as mean + standard deviation (ng/mL).
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Table 2. Comparison of the AFP test status in liver cancer screening institutions in 2016 and 2018
2016 2018
N of target institutions 600 500
Response rate (%) 257 (42.8%) 139 (27.8%)
Institutions using referral labs 182 (70.8%) 112 (80.6%)
Institutions using own laboratory facilities 75 (29.2%) 27 (19.4%)
N of institutions providing quantitative AFP test 43 (57.3%) 16 (59.3%)
N of institutions participating in external QC program* 38 (88.4%) 15 (93.8%)
N of institutions performing internal QC program 40 (93.0%) 16 (100%)
N of institutions providing qualitative AFP test 32 (42.7%) 11 (40.7%)
N of institutions participating in external QC program 12 2
N of institutions performing internal QC program 19 6
Reagent manufacturer Genedia AFP Rapid Il 1 -
SD Bioline AFP 20 8
Asan Easy Test AFP 1 1
HiSens AFP card - 1
Humasis AFP Card 4 -
BioTracer 5 -
No answer 1 1
*Interlaboratory comparison test is included in an external quality control program.
Abbreviation: QC, quality control.
Table 3. Proficiency testing results of liver cancer screening institutions that test AFP using a qualitative method (2016)
Company Reagent . Nof Result Level 1 Level 2 Level 3
(Cut-off, ng/mL) institutions 6.7 + 0.8 ng/mL 70.9 £ 9.0 ng/mL 1309 £ 15.0 ng/mL
Alere SD Bioline AFP (20 ng/mL) 26 Positive 0 25 26
Negative 26 1 0
BioFocus AFP Rapid card (20 ng/mL) 2 Positive 0 1 2
Negative 2 1 0
NanoEntek Biotracer AFP Rapid (20 ng/mL) 4 Positive 0 4 4
Negative 4 0 0
ASAN ASAN Easy Test AFP (20 ng/ml) 3 Positive 0 2 2
Negative 3 1 1
JW Medical JW AFP Rapid card (20 ng/ml) 1 Positive 0 1 1
Negative 1 0 0
Humasis Humasis AFP card (20 ng/mL) 4 Positive 0 2 3
Negative 4 2 1
Not submitted Not submitted 5 Positive 0 5 5
Negative 5 0 0

248 www.labmedonline.org

https://doi.org/10.47429/lm0.2021.11.4.245



0|Z3 2I: Screening for Liver Cancer Using Serum AFP Test

MO

2717)30] z‘zlﬁﬁ}gir:}‘ o] % 22671342 AFP HHFHALE, 397|T
Al 7138 A AL Ak
74/\}# El,:_ /\] =

Al 744 o] thak AMERAL AT ARAAE Sashs
232713) AFP 54 (U + RERIDE T3 3} Y3k 67
1 0.8 ng/mL (level 1), 709 £ 9.0 ng/mL (level 2), 1309 £15.0 ng/mL
(level 3). /Al A3 7] A= level 1 28] A 2= 2
o2 Bkt Level 2 S2of dishA oAl 718(111%)2 =
Ao 2 H SRR 407]3H889%)2 A O 2 B ST Level

=Ho] thel} 7 71 (4A4%)S S/ S 2 H SRR ok 7|
S ok o7 W slgth AFP AAHALE AlF6t= 7|3 3 SD
Bioline AFP A|9FS- AF8-81= A7} 26712 713 Wkom,
1 9] thAL Ao AelstelR 1Y) A% IAte] Aok 1-47]ko]
8 Foltion, YIRS SEE) et 9 AN
FALo] Zolgh 7|24e] 9w S
e b A e I e 397141:L Z | 3210.3%9F = e
wyEle] Zhof Folglar, AHAL B Al 226718 5 2123
(93.8%)0] L7 myke]of hofstar ek gHA A B A=
AHE FAlO] AldstE oAl 718 FollAls 7 Stoll At SR
“grewke]of| Zrofsiar ek

2.2018 "7t Zut
1) ZEZAL A2 BT IR B7t Bt
5 2peoll A% A48 Alef B7F A= Table 40 28131
t} 12} Hrlol A A8 AFESE A eatelBale] ASAAL 247k
o of&3} Zktk: 19 ng/ml (level 1), 124 ng/mlL (level 2), 30.7
ng/mL (level 3), 1209 ng/mL (level 4) 12] 11 243.4 ng/mL (level 5).
12} H7}Tol| A, Humasis AFP Card, Asan Easy Test AFP Z12]31
SD Bioline AFP AJ2F-& R level 30f| 4 100% 24 A5 BY=
g, level 3 B2 A| 7] Ajeke] ZE5 ZHA7]122]2] 20 ng/mL
e 50% & Ik TTE B T level dofAHe 9] 4]
7HA] AJoF W= OFA] ATLE B It HiSens AFP card A|oFS 4]
71227} 10 ng/mL21d| level 2220k ofu g} level 30] A% 203] =
58S HERT: o= 47 Lﬂ 7HA] AloFe] A 7117}
AzApoll A AABh= FET =& w0l FAdE &= A%t
8} 4= Ql= Atolck Genedia AFP Rapid T A]9F2 level 10]41=
100% 241, level 2-59) 4= 100% A& RS} Biocredit AFP
AR BA71EX7F 20 ng/mLo| ol = Eslal B7keE thAl
7H] B4 100% /302 HAEIeE A 02 Genedia

https://doi.org/10.47429/lm0.2021.11.4.245

Table 4. Evaluation results of AFP qualitative test reagents using quality control materials (2018)
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Table 5. Proficiency testing results of liver cancer screening institutions that test AFP using a qualitative method (2018)

R Level 1 Level 2 Level 3
Company Reagent (Cut-off, ng/mL) N of institutions Result 77 +06 ngfmL 88,6+ 6.4 ngfml 23354219 ngJmL
Alere SD Bioline AFP (20 ng/ml) 10 Positive 0 10 10
Negative 10 0 0
ASAN ASAN Easy Test AFP (20 ng/mL) 2 Positive 0 1 1
Negative 2 1 1
HBI HiSens AFP card (10 ng/mL) 1 Positive 0 1 1
Negative 1 0 0
AFP Rapid I AJOFSk of2] 71220l BA712A00] Saeh 2 AFP RRAALE AliskE 1h0] AR % o3l 719G45%)
35 29ck oA WRAETE APk glglo, o] F F 71t 7714
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