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Prewarm technique (PW), a method of warming reagents and samples before reaction, is used to
prevent the effect of cold-reactive antibodies on the detection of warm-reactive antibodies. However,
a recent report indicates the possibility that PW may attenuate the agglutination of red blood cells
(RBC) induced by warm-reactive antibodies. In this study, we determined the effect of PW on detec-
tion efficiency for Rh system antibodies. We used 38 samples with Rh system antibodies (29 samples
with anti-E antibody, 6 with anti-D antibody, 2 with anti-c antibody and 1 with anti-e antibody) which
showed a positive reaction on 3 kinds of indirect antiglobulin tests (IAT) including 37C saline IAT,
low ionic strength saline (LISS)-IAT and the Polyethylene glycol (PEG)-IAT or bromelin method.

Reduction of antibody titers induced by the prewarm technique was observed in 46.7% samples
and 36.1% of samples tested by 37C saline IAT and PEG-IAT, respectively. This reduction was ob-
served more frequently in samples tested by LISS-IAT and the bromelin method (60.7% in LISS-IAT
and 62.9% in the bromelin method). In samples with lower antibody titers (less than 2-fold), more
than 30% of samples showed a negative reaction in LISS-IAT and the bromelin method. We then ex-
amined the effect a warming period on the Rh system antibodies-agglutination score. A decrease in
agglutination score was observed on warming for 5 min and the extent of this decrease was en-
hanced at 120 min. In addition, we warmed the RBC suspension and plasma separately, and exam-
ined their effect on agglutination score. Since a decrease in agglutination score was observed only
when the RBC suspension was warmed, warming of RBC may cause a decrease in warm-reactive an-
tibodies reactivity. These results indicate that PW may attenuate not only cold-reactive antibodies-
induced RBC agglutination but also warm-reactive antibodies-induced RBC agglutination.

Key words . Prewarm technique, Rh system antibody



328

1. EUBIC

WAPURT D Z2OPHRMI AT WA, s
PUR & FofkIER D 37C TOEEEZET L. Z0
72, BRAIUEAIRAE L T B LA Piko K
BPETT 5. ZNTT, GRIEROEEE FH
THHRE LT, MERLHELHTH - T37C 1Zm
9 % Prewarm technique (PW) 28V 5T &
7o, L L, wilt, PW 2477 9 LiXPikokis
MEGFE B FeE AR S Y. £ 2T, STk e
X, PW 25 Rh RIUEOBILFICRITTHE LK
L7

2. MREFE

2-1 &,

AL R 125 B4 K 27 W) )& 9 BE T 2002 4E 10 H % 5
2004 fE 4 A FCTOMIC, 3SHEEOMBEI I T
B (37°C 1 R, LISS %, PEG ) &
Ta X VHEOWTNNTHMEEZ R L7, Rh R
RRA B o 4 38 B (BLE $ufk 29 1, $LD
itk 6 B, BLCHIUEKR 2B, Hie btk 1B 2 MW
7-.

2-2 PW W REBEICRIFTHEDOHESR

PW & Mallory & ® 5 #212# U, A A

Clerwi(—) EEAPWI(+)
37°Cihr LISS

A

PEG Bromelin

Counts
Positivity (%)

Fluorescence intensity

Japanese Journal of Transfusion Medicine, Vol. 51. No. 3

W, ROn¥EEEEE (LISS ¥ ; Ortho-Clinical Di-
agnostics, PEG & ; FDEMEE T, o x1) v
¥ # ; ImmucorGamma), Ifil 4%, 3% O % R1R2
(CcDEe) #IMERF## (Ortho-Clinical Diagnos-
tics) %, & 5H L 37C T30 4 Mk L <47
Tofz, WRBEERICX M u 7Y iRERIC
1%, ik b IgG 7 — & A1MiE (Ortho-Clinical Di-
agnostics) # Fl\ 7z, RS EIE, MAE 100ul, #RI0
FRIPEW 500!, LISS ¥ & PEG W45 100u!,
Ta X VW S0, Pk b IgG 7 — A A
100u! & L7z, BOBREOMIRFEE I, 37°C1 R,
LISS #%, PEGEB X7 u XY yEd 155 &
L7z, K, BB AR L 7z e & o i 3Ry 0 i
LOBERELY AABBOBEATT 4+% 12,
3+%10, 2+%8, 1+%5, +% 3)I|AL, 2
ORI % KD TEH L 72. A E# 1L, Wilcoxon
signed-rank test & i\ THE L 7.

2-3 70-HYAbXMJ—ik

ARILER (3 10° /10 ) 12 10u D IfiL%E & LISS,
PEG £7213 70X ) Y2 MAT37C, 305
S I6 £, PBS T3 MPEE L7z, 2 RPUMAKICIE
FITC #i#7 ¥ v Mk b IgGF (ab). (DAKO)

B rw(—) EIHPW(+)

37°%cA hr Liss PEG Bromelin

Fig.1 Effect of PW on the binding of Rh system antibodies to RBC
(A) Rh system antibodies-positive RBC were determined using flow cytometry.
Anti-E antibody-positive plasma was used in this study. (B) Percentage of Rh system

antibodies-binding RBC. RBC with a

fluorescence intensity exceeding that of E

antigen-negative RBC were defined as Rh system antibodies-binding RBC.
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Fig. 2 Effect of PW on Rh system antibodies-agglutination score
Solid lines indicate samples in which PW did not affect agglutination score.
Broken lines indicate samples in which PW decreased agglutination score.
*, p<0.01 by the Wilcoxon signed-rank test. Numbers in parentheses indicate aggluti-
nation score values above the break in the Y-axis.

Table 1 Frequency that PW decreased agglutination score

37C,1hr LISS PEG Bromelin
Number of samples tested 30 33 36 35
Number of samples in which PW 14 20 13 22
decreased agglutination score
Frequency (%) 46.7 60.7 36.1 62.9

Table 2 Frequency that samples with lower antibody titer
(less than 2-fold) showed negative reactions following PW

37C,1hr LISS PEG Bromelin
Anti C 1 ()= 1 (D 1 (2 1 (D)
Anti D 0 (1) 0 (3 0 (3 0 (3
Anti E 5 (15) 5 (14) 3 (7) 5 (12)
Antie 0 (1) 0 (1 0 (1 1
Total 6 (18) 6 (19) 4 (13) 7 (17)
Frequency (%) 33.3 31.6 30.8 41.2

* Numbers in parentheses indicate the number of samples tested
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Fig. 4 Effect of warming of RBC suspension or warming of anti E antibody-positive
plasma on the detection of Rh system antibodies

(A) Rh system antibodies-binding RBC were determined using flow cytometry.
The LISS method was performed with warming of RBC suspension (upper fig-
ure) or warming of anti E antibody-positive plasma (lower figure).

(B) Percentage of Rh system antibodies-positive RBC. RBC with a fluorescence in-
tensity exceeding that of E antigen-negative RBC were defined as Rh system

antibodies-binding RBC.
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Fig.5 Effect of warming of RBC suspension or warming
of anti E antibody-positive plasma on Rh system
antibodies-agglutination score
* p<0.01 ; N.S, not significant by the Wilcoxon signed-
rank test.
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