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Usefulness of NaCl/Enzyme Gel Test for the Identification of Unexpected Antibodies
Jin Sol Lee, M.D., Duck Cho, M.D., Myung Geun Shin, M.D., and Dong Wook Ryang, M.D.

Department of Laboratory Medicine, Chonnam National University Medical School, Gwangju, Korea

Background : The microcolumn assay technique offers significant advances in identification of unex-
pected antibodies; however, some erythrocyte antibodies still remain unidentified. To see if NaCl/
Enzyme test is useful for the identification of antibodies, we compared the LISS/Coombs and NaCl/
Enzyme tests for identification rates, and investigated an association between the frequency of each
antibody and a history of transfusion or gestation.

Methods : From June 2004 to June 2005, antibody screening tests were carried out on 5,517 pa-
tients using the LISS/Coombs gel test (DiaMed AG, Switzerland). When antibodies were detected,
antibody identification tests were carried out with the LISS/Coombs and NaCl/Enzyme gel tests (DiaMed
AG) simultaneously.

Results : Unexpected antibodies were detected in 79 patients (1.43%). These antibodies were
identified in 39 (49.4%), 59 (74.7%), and 68 patients (86.1%) by the LISS/Coombs test, the NaCl/
Enzyme test, and the two tests combined, respectively. With the addition of the NaCl/ Enzyme test,
unexpected antibodies were further identified in 29 cases (anti-Lewis, 14; anti-Rhesus, 13; and anti-
Py, 2). On the other hand, 9 cases (anti-M, 5; anti-Fy®°, 3; and anti-N, 1) were identified by the LISS/
Coombs test only. Of the unexpected antibodies found in patients without a previous history of trans-
fusion or gestation, anti-Lewis (50.0%, 10/20) was the most common, while in patients with the his-
tory anti-Rhesus (48.1%, 26/54) was the most frequent.

Conclusions : The NaCl/Enzyme combined with LISS/Coombs gel test was useful for the identifi-
cation of unexpected antibodies, and antibodies found in patients without a previous history of trans-
fusion or gestation were clinically less relevant than those found in patients with the history. (Korean
J Lab Med 2006; 26:204-9)
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H3je] QRAOZ grzk YEAF B, FHANE ABO
Q% RED PN AW ohfe} sggelel gt Boe
Asle] sl gt

A B el QAT $E% BRLH TANYS o)
7) 918 BA O va)/1gA A8 % 54 AAE AL 9

Ho 7| FA & W2 E4ATE I AR f5o] u}
gk 1 kg AETE 2] T B4d0] Jlol $RES Eol7] SlalA
= AL 52 4CH, LISS/Coombs gel test, 12]7 NaCl/Enzy-
me gel testE HePste Zlo] FHAHL AUtk AT, e
U AN E Q857 FAR PFHoR 9n] Qe 2
) A 58o] £& LISS/Coombs gel testiHS T AL&-3}
I A= Aoty g4 © FE o] 43 NaCl/Enzyme gel
testS ©]-&3H Rh, Kidd, P, Lewis &€ 5ol tigh gl vt
/3% F7HEAL ML N, S, Duffy 3 Sl theh ga¢] uhgA]
< JeE ALY glojA vdr1dAY FAE B s & 5
Atk AL ofn] dEA ArH10]. AT gel testE o]&-gk 4
3 Ao} AHE ST URE S8 AA A NaCl/Enzy-
me gel testd AYHOZ F7 ALY S ¥ BE o & Yoz
LISS/Coombs gel test®} NaCl/Enzyme gel testE FA]ol] AA|
g 735 EEATH11-14]. ARE LISS/Coombs gel testSt
NaCl/Enzyme gel testE EAlo Aldiste] 11 AAE & 71A) W
Wk Al skE 99k viwataal ke, wak 8 2 A7

Q9] {7 B2 GA WS FolF AR IR Sk

1. CHAL

2004 697-E 2005 69714 stedadigta dols 4
7 AR Hle) 7] AEAAE o2 E 551782 e R 39
om, FYdel that FEHAE ATk o dES 947k 2929
(53.1%), GAF 25887 (469%) 0|02, AHERE 604 o]
o] 2,253 (40.8%), 409141 59417} 2,067 (37.5%) O Z 404 ©]
Jol tiRFolint, e ME BReH I 24378(44.2%),
oMok 3431 (6.2%), 7HA3 819 (15%), AEZANS 59
(11%) woltH(Table 1). Hd718A7} $4H $xke] 8
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1) H|0|7|&tx| MEZHAL
H)d|7)8}4) A AAR= screening cell?] ID-DiaCell I, 1T (Dia-
Med AG) %} LISS/Coombs card (DiaMed AG)E AFE-3FST,
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4 A 1E o] &5 AEAAE AAIBHA St AP
microtubedl] screening cell& 50 uL¥ YW1 32} A& 25 uL
A7kt TS, incubator (ID-incubator 37 SI, DiaMed AG)<| 37
CE 1587 vk A7l 3 1027 YAlRgsty 2948 #5319

t}, Aol A AEAIE 7AEs7] 918 diluent 12 08% &
GHEFAS THEo] ANZAHAE AN

2) HIo7|2H SHZEAL

v 718 S4B A 7 FRE S0 ARS8k, papain A
25)A) % ID-DiaPanel cell (DiaMed AG)<] 7%+ LISS/
Coombs cardE AHE-3}91 2., papain *]2]¥ ID-DiaPanel-P cell
(DiaMed AG)9] 749+ NaCl/Enzyme card (DiaMed AG)E
ARg-slo] AEAARSE 2 W O & ZARS A ATt

ol ZHA

i

oot

R 24T oA & At
RhA vle 71847} =4 F 79 Rh D+ Phenotype card (Dia-
Med AG)E °]&3t3, RhA o9 vl 7|gA 7}t 588 7
= ID-Antigen profile I (P, Le®, Le", L, Lu®), ID-Antigen
profile 11 (k, Kp?, Jk* Jk°) Z12]3 ID-Antigen profile III (M,
N, S, s, Fy", Fy")& &&sto] s Aol oz 283 s
BARKE profied HelElo] AZALS) AAo] Bk AN

3) Rh ESEZA} 2 2EE sousizo|
h

4) Gel card Z1} ZH=
Gel card®] microtube #3}=0l A7} BF 27 E0] 9lo

Table 1. The frequency of unexpected antibodies in patients gro-
uped by gender, age and diagnosis

N (%) of N (%) of Frequency
Characteristics patients antibodies  of anti-
tested detected body”, (%)

Gender

Male 2,588(46.9) 32(1.24) 0.58

Female 2,929 (563.1) 47 (1.60) 0.85
Age

<19 267 (4.8) 4(150) 007

20-39 930(16.9) 16(1.72)  0.29

40-59 2,067 (375) 26(1.26) 047

>60 2,253(40.8) 33(1.46) 0.60
Diagnosis

Non-hematologic 2,437 (44.2)  39(1.60) 0.71

malignancy

Hematologic malignancy 343 (6.2) 11(3.21) 0.20

Liver diseases 81(1.5) 2(2.47) 0.04

Aplastic anemia 59 (1.1) 3(5.08) 0.05

Renal diseases 39(0.7) 1(2.56) 0.02

|diopathic thrombocy- 32(0.6) 5(15.63) 0.09

topenic purpura

Autoimmune disease 13(0.2) 3(23.08) 0.05

Others 1929(35.0) 15(0.78) 0.27

Not defined 584 (10.6) 0(0.00) 0.0
Total (%) 5,517 (100.0) 79 (100.0) 1.43

*Frequency among 5,517 patients.
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Aol wal -, 1+, 2+, 3+, 4+9] SPA R Uro] A3

5) S5 4
F3 0 QUAES) 70 12 Rhl 2 LewisA) 34 W]
2to]& SPSS 120 9%%
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versiong ©]-&3}] Pearson chi-square
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1. dlol7[gxe| HEE A XIS

HI
HH

55179 F 55 )9 718A= 799(1.43%) X AEAT ¥
o718 A-AAE 935l Ao, o] F 1482 At
A vk 7 AL Ak vl 78R AEE 799>
(595%), ‘A 328 (40.
@ _7_“83%1— 39133’ ol ok 111:3' E—Hl—/«%ﬁg_},\_
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2. do|7|8x| SYE A SHE (0|7 [&H S| Y

A EAHELS LISS/Coombs gel test7} 494% (39/79¢1),
S o

NaCl/Enzyme gel test+ 74.7% (59/79¢l), 1g]3 F H

Table 2. The results of antibody identification by the LISS/Coombs
and NaCl/Enzyme gel test

LISS/Coombs NaCl/Enzyme

Antibody N
specificity* Nega- Iden- Uniden- Nega- Identi- Uniden-
tive  ftified tified tive fied  tified

Rh system
Anti-C 2 1 1 - 2 -
Anti-c 4 - 4 - - 4 -
Anti-D 1 - 1 - - 1 -
Anti-E 16 2 11 3 - 16 -
Anti-E+c 4 4 - 4 -
Anti-e 5 - 3 2 - 5 -
Lewis system -
Anti-Le* 18 1 9 8 - 18 -
Anti-Le® 4 - 1 3 - 4 -
Anti-Le*® 3 - 1 2 - 3 -
Others
Anti-Fy*> 3 - 3 - 2 - 1
Anti-M 5 - 5 - 5 - -
Anti-N 1 - 1 - - 1
Anti-P1 2 - - 2 - 2 -
Uniden- 11 - - 11 1 - 10
tified
Total (%) 79 4 39 36 8 59 12

(100)  (5.1) (49.4) (456) (10.1) (747) (15.2)

*Antibody specificities are determined by the results of both tests.

4319 861% (68/79¢]) ©]Atk LISS/Coombs gel test®} NaCl/
Enzyme gel testE "§asto] 48 vlel713A] 9] 432 anti-
Le' 184(22.8%), anti-E 1691(20.3%), anti-e ¥ anti-M 72}
541(6.3%), anti-c, anti-E+c, anti-Le” Z}Z} 44(5.1%), anti-
Le*™ % anti-Fy® Z}2}F 3¢(3.8%), anti-C % anti-P; Z}2} 24
(25%), anti-D ¥ anti-N 22} 16(1.3%), 222 w54 A
11§(13.9%) ATH Table 2).

3. LISS/Coombs gel test2} NaCl/Enzyme gel test®| H|Gi|7|
& SHEELIt MO 2

LISS/Coombs gel test9} NaCl/Enzyme gel test2] "] 7]8}4]
FAANE MR G GAY A= 38t o] F NaCl/
Enzyme gel testE EsiA vt A& 4 & 4+ AdAd 4
£ 2999001, Ao AL LewisAl A7} 144, Rhﬁ](-E
-E+c, -C, -e) 13¢l, anti-P; 24] $=o|3it}. ¥hH LISS/Coombs
gel testE FAAT A3 AT = UL 75 94 %iem,
anti-M 59|, anti-Fy® 39|, anti-N 14 <=0]1tH Table 2).

4 28 Y YN FE

R0 WE d|ol|7|&A S M
Hlo718A7F EARE 797 F 5478(684%) A 8 e
a7 o] IR, 201(25.3%)-2 oH s o] §isieH, 51
(6.3%) AME HAES IAT = ek w7 g
T8 T YAZHo] e FME anti-E 12¢](22.2%), anti-
Le* 1091(185%), anti-c, anti-E+4c, anti-e 2} 449(7.4%),

O

Table 3. The frequency of unexpected antibodies in patients with
or without a history of transfusion or gestation

Antibody History of transfusion or gestation
e Total (%)
specificity Present (%)  Absent (%) Not defined (%)
Rhsystem  26(48.1%) 5(25.0" 1(20.0) 32 (40.5)
Anti-C 2(37) - - 2(25)
Anti-c 4(7.4) - - 4(5.1)
Anti-D - 1(5.0) - 1(1.3)
Anti-E 12(22.2) 3(15.0) 1(20.0) 16 (20.3)
Anti-E+c 4(7.4) - - 4(5.1)
Anti-e 4(7.4) 1(5.0) - 5(6.3)
Lewis system 12 (22.2") 10 (50.0") 3(60.0) 25 (31.6)
Anti-Le* 10(18.5) 7(35.0) 1(20.0) 18(22.8)
Anti-Le - 3(15.0) 1(20.0) 4(5.1)
Anti-Le™® 2(37) - 1(20.0) 3(38)
Others 8(14.8) 3(15.0) - 11(13.9)
Anti-Fy° 2(37) 1(5.0) - 3(3.8)
Anti-M 3(56) 2(10.0) - 5(6.3)
Anti-N 1(1.9) - - 1(1.3)
Anti-P 2(37) - - 2(25)
Unidentified 8 (14.8) 2(10.0) 1(20.0) 11(13.9)
Total 54(100.0)  20(100.0) 5(100.0)  79(100.0)

*P=0.073 for Rh system antibodies; 'P=0.020 for Lewis system anti-
bodies.
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anti-M 341(56%), anti-C, anti-Le**, anti-Fy®, anti-P; Z}z+
201](3 7%), anti-N 1(19%), 1812 v]F% 84(14.8%) 2L,
o] 9= FollME anti-Le* 74(35.0%), anti-E % anti-Le"
34(15.0%), anti-M 24(10.0%), anti-D, anti-e, anti-Fy”
o (50%), 13T P54 29(100%) Sk 8 e g4l
= FlME RhAl SH7) 481% 2 7P B9kow, o=
A= v‘_b] 25.0% Btk =Rou FAHCE fosAE
LUTHP=0,073). ¥H, AEe] gl FollMe LewisAl A7}
50.0% % 7}%} Borom, o= Aol Sl ] 222%° Hlsl F
O3] =JUTHP=0.020) (Table 3).
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Gel testE o]t =] o 7]A o] W 9 Fxo #Aet

2 AuEY o] 5[12]& 237359 <] 32} = 109(046%), A
11412 14942v59] 34} 5 817 (054%) o] AEAA AN Hd=
HATOY BRI o AFHHOE AN o] F1]9] 157%,
microplate= AR-SF £ S[7]9] 1.01%0°] ¥]&| tha e He
ot £ Al 5517 ] At F 799 (1.43%) A H]4)7]
A7t AEF O] gel testE 0§35 U9 g ArAe] Hs
E2 RIEE Hold itk ole & Aol LewisA A9
WE7 =90 A9 Jgo R Azbslo] It Gel testE o849
OE Sl dPeMe g 2 A7 wdsA 8 AAL
E vlo 7|8 AEAAY 98 BAEI YA, IE] Al
ME g Y, A%, J3E 59 540 st dFe] §iof
Jof w2 ZolAdA = 1T 4 figle e, B Aol A

& A IS REE AL Botou, AF S wE 3
A BHEe s BEE 4 i

TE =2 T WM

2 AFelM IRERFEH HEE A= RoAl gA7E 405%
271 BT, o) % antiBE AT Qs A9 625% 300k
Anti-E= A4F anti-c9} 3&8k=t 4 B2 Ui o] o

Aol EAIst] WAl FHAALIA 5%3}7(] %3 anti-cel ¢
o A RG] SR A7 FF5 EAEATHI5L
H Ao & NaCl/Enzyme gel test”} anti-E9F #3812 9+
Azsler F4ap E8E% I8 SrEAE &
Aol E NaCl/Enzyme gel testE W&ol £33 20
o F 4¢(200%) AT 2ol AEHJU=H, & 71 oot
anti-E¢] 7% anti-c9} 7o A&+ A4S BE 40% AL
3 Bagte] wg- ”015} A3E Bt B tidte] Wt
|

anti-c&

A A8 18y d¥Fo] thh 3 HEo] 11 Yele) & ?
T YA g S feire FHE9 %‘L Fges Ao
Z ARE 39 9 51612 RhA 37 8 £ JAAE
o] A& 7ol 464% 2 HZTY) 245%0 Hle) =iy By
g, B AT WE 7—}74 481%9} 250%2 W5z Aol &
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LewisAl 32 WIE+ LISS/Coombs gel testE ©]-&3F o]
S{12]9 11.9%9= 22 316%= =4 UgEd, olE NaCl/
Enzyme gel test2 Q3 I 34 &0 Eobdl 208 A7bdr), A
AR LewisAl S 71X JE 258 = 149-E NaCl/Enzyme
gel test®] g5 Wol A9 A4S e 48T & ANd
739tk Burin des Rosiers N $[17]2 LewisAl A& 714
2 JH 957 = 10 7ho] LISS/Coombs gel testollA] @%E]
o], LewisAl SAIE 71&38=H NaCl/Enzyme gel test7} €
Aolgly B ub ik HE U)FEY LewisAl A7} ‘%V‘W
02 & guje gATH18-20], W29 W7} 2 anti-Le*
o] 93 £8P RALo] B vl 9loj[21, 22], LISS/Co-
ombs gel testol] A oFAJHES-S B O1} A3 o] JE )
NaCl/Enzyme gel testE Edf nj=A" A& FHsl= 2
ofm|7} gekar AzHArk 9, LewisZl FAle 79 £ A
go] gl FollA 50.0%E 2] 222%° Hls) o3l =%

o)

EH(P=0.020), °]= LewisAl A9 2% 2 Fdo}
2l 5] Aeo] glo|e EAT & e AdgA o] oz A

7,

toanti-eE 7HA 2 AU 392 Rh
N, autoanti-E+= CcDEeSith 2 =
20] | A IgGoll Z+z} 349} 4+ 2 Ao, 101]‘“ IgGQ‘r Exﬂ
o 2+ Fdeollem, UHA] 1d& B YarHeE Hdste
WA E U AR S84 NEd 71
3] BAEE At 44 AHeke BE 879 St
< Holg Zo] I EAoATE Aol A dF P w3l

YRl = HHsskA] Yol A E 2918 7HeA o] Q=g o=
JAEE ST HYFAANE B3 A & ) o]Het &
A& Bole A L Rh FA P %«t&ﬂf&g 148 U
BRI sA0lE[23, 24], T Eo]AL Yeh)E 2718H) Fo)

= autoanti-e7} 7F¥ E38kY, th&- 9 2 autoanti-c, -E, -C &9
HIEE Bl d#fA it 25, 26]. ujdlAE o] F[23]¢]
autoanti-Ce 19, & & 24]4 autoanti-e 1¢9} 71 £[2719] au-
toanti-E 147} B¥ ®} itk A elH $8& woof &

S sderdo] gle g Miste] s ofstAT, A7FaA

i WJ%‘ Aol ol2d e & Fa7t glvke HolA o8
o thet zhEe] A €)o7t gl

49 vd7)13A F anti-D7F 4 1¢)E RhD 94 gt
E SWEawtade AR HHO2 RhD MYIE2EUS F
of W2 Atk A A7ks 142 wgton, §874 Wge]
JHEE AAAE BEEA Gtk RhD WEFEEYY ¥
@4 anti-DE FoI ko] FHM anti-DE HEF B
= 2om[28, 29], Copelan 5[30] 4T UAZOT HAF
ZEUL Fo e T anti-DE AT S-S HA F W
oulE
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$tH, NaCl/Enzyme gel testE F3lA5t vld|7|8A1E B
3] AT UAD 284 F 4oE AEAANA 1+2 A
Ho FAHAA A LISS/Coombs gel testol]l B A
W8 HolA giol APHOE AL VAT + 3
-3tk 3EARF NaCl/Enzyme gel testol] 28] @2 97}
32 YAH anti-E (24]]), anti-C (14]]), anti-Le* (1)
AT F Ut 22 AR EAlsle vd1dAE 784
HAAL A AEEA Foigte 2 gA igsthe ¢ A8t

| B3t 28NS Ao AY 718kl 9et o
N AHOR 27 $UA AT SV FUIES FUT 5 3
ot 53] RuAl &A1 49 FldXE S84FIFTLE] By
7F Mn A ESfER[22], YFHORE vt e Aol
zdgsl=2

Gel test7} =1E & @Al B2 57)HAM ARSI ot
g7t EAE LISS/Coombs gel test$ NaCl/Enzyme gel
testE Wadhs X M8 B dAolnh & AtelA 544
Al LISS/Coombs gel test?He AH-A] 84 FAHEES 494% 2
- wokth wbH NaCl/Enzyme gel testt W= AREA] H|¢]7)
3| o) A E0] 74.7%E LISS/Coombs gel testE T AME-3)
< of B} 988 =9ton, 2o e dA Kol el A
E59o| Yt ST ofw] ¢z AAH anti-Duffy, M, N,
S 59 dAE AL F ¢le THol 3o, LISS/Coombs gel
testo} Wesfof Bt {83 AR A7k 53] 2 At
NaCl/Enzyme gel test+ LISS/Coombs gel testTo 2 A 8k3}A|
Ho71AE AT & 9e W £ I Y LewisAlyt
RhAl SRS AZshed S-&aigth webA LISS/Coombs gel
testE Al AEAANA FE B3 A5, SHZA NaCl/
Enzyme gel testE ¥-4-3thd vo 718412 54

825959
o MY YL Aty A75o) %

T, B Ao £ TE =
37t 481% 2 7P Bgen, Age] gl FollAMe LewisAl
A 7E500% % 7P Botth 53 LewisAl A= 2 B ¢
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2= vleZ13A = 7ol e 2ol vlsl 94
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HHZ @ ne7)3A EAMO T A A7F gel test= AEZH Q)
ol vjs] B2 AHE 7L YA FAE TS 5§l

I [—-

A7t A3 EA)dt} oo AAEL LISS/Coombs gel
test9} NaCl/Enzyme gel testE ®3ate] B 7)Ao EAHE
S FrlelEa, B 8 9 YA f5o wE A vlx

o) Aol Aulng

B 1 2004 697E 2005 697kA] 55179 9] S Ul
© 2 LISS/Coombs gel test (DiaMed AG, Switzerland) 2 H]
J718A ABHAAE Als)aion, 4l A LISS/Coombs
gel test (DiaMed)$} NaCl/Enzyme gel test (DiaMed AG,
Switzerland) & e ste] A FHAAE AT

B} : vje7|gA| 9] FYES 143% (79/5517) R, A &
AES LISS/Coombs gel test”} 494%, NaCl/Enzyme gel test
T T4T%, 123 T S ek 86.1% 3t 2941 NaCl/
Enzyme gel testE Z3|A T FAEA=H, LewisAl A 14¢],
Rh7AI(-E, -E+c, -C, -e) 13dl, anti-P; 29 oItk Hhd 9
o= LISS/Coombs gel test& F3|A % A==, o= anti-
M 59, anti-Fy® 3¢, anti-N 19 0|tk 49 34 5 &
8 wE gazEel e ks FE RhAl IA|(481%, 26/54)
ARG, o] gl A4 LewisAl 34(50.0%, 10/20)7F F&
o] Frh,

ZE : oA FAAAIA NaCl/Enzyme gel testE
LISS/Coombs gel testot W& FHES Fol=v &2
Aoltt, 9, 8 e Yal7dgo] fle wollA #dEE Hle7]
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