Trangfuivan Medicine, 1992, 1, 177109

EDITORIAL

Validation of new technology for antibody detection by

antiglobulin tests

Carrecily performed spin-tube indirect ani-gicbulin
1ests {[AT) have pravided the maingiay for antibody
detzclion in cormpatibility testing for aver 30 YEALS,
Significant improvements have bisn made in che
preduction and standardization of a ntishuman globu-
Ln (AHG) rezpents chat avoid unwaaged lalse-posi-
Lves due ta (oo much anti-C3d. However, WEQAS
trials have cansislenily shown that d-8% of warkers
miss |+ 72+ levels af ceaction, Some of chese Tailures
may nave been due ta inefficient cell washing machines
but the [BBT/ICSH warking party on antiglabulin
reagents demonstrated, by replicate Lesls wilh weak
| + 3+ sensitised cells, chat mast false-negarive TAT
are<lue 1o exeesiive agitation at the reading stage of the
et (Waoak er al., 1986, 1988). The wse af replicate esrs
is now recommended to svaluace the efficiency of call
washing machines and workes performance in reading
TAT (BCSH, 1991). '

It is recogniced that spin-rube TATs require skilled

expertise of Rend and eye and that this (s the major
weakness of this technology. Mewertheless, a weil
perfarmed spin-rube [AT is the standard against which
any new syilem must be compared. Guidelines have
keen published 1o help in the validation of liquid phase
micreplite LAT (BCSH, 1990). This technology is
sssentially 96 small tubes per plate. Mot only doss it
safTer from all the reading stage problems of tube tests,
Bt &t 2lso has the added problem that, many AHG
feagents prozone with weakly sensitized cells, Liquid
phagse microplate technalogy, although as sensitive as
convenlional tubg tests, cannol compets with new
lechnelogies thar have a simple accurate reading stage.
Severzl technology systems have emerged that have a
Mush simpler ceading phase than manually read spine
tube TAT; they are of three main types.
1 Zoiid phase TAT (Plapp e of., 1984) or semi-solid
nhase [AT microplate (Ross & Gordon, |986: Seolt,
1951} Bath provide a rapid sensitive JAT with the
convenience af 4 $6-well plate 204 have a superior
reading phase thal is not subject 1o the errors of
agitation lube or liguid phase microplate techniques.
in all these procedures the test is read on a salid phase,
cither manuellv or photometrzally aod labelied anli-
12G cun be used by an ELTSA technique.

2 The Gelsystem AT al Lappierre er af. {1990} is very
cagy b usz wilh a simple reading stage. Aggluiination
15 visible in the gel and the reaclions can be geaded (or
jirength. G

@Aummutﬂd reading of conventional spin (ube rests
(azeho e ofs 1993), This swilem eguals the sensitivicy
af 2 manual LI5S spin tube [AT. The compuer-
contralled ceil washing sysiem incorporares the uss of
special bent glass ebes o facdiitate photomernc
reading af (e tests and provides grading af the
strength of agglurinatian. Thus, i1 has the benefts of
using established spin-lube technigues combined with
& reliable autemated reading procadurse.

WValidation swudics of new systems have sorrectly
compared the pecfarmance af new systems with tharof
convenlional tests. Howsver, some discrepancies have
ansen that have bighlighted the need o refine the
validation procedure for the study of new systems.
gromilew ¢ ol (1991, in Em extensive study af
antibady screeaing tests. found the Diamed Gel system
IAT o be eonsistently more sensilive and with fewer
false-positives than their conventional LISS spin-tube
IAT. On the other hand, Voak e o/, {1991) 2nd Phillips
ef ai. (1992) both found thac the Gei AT was less
sensitive with somedifficullantibodies {anti-Fyb, Jk* 5).

[n their studies, Vozk ar al. (19917 evaiuated their
semi-solid phase microplate IAT (LIS-3PAT} in com-
parison with e Chamed Gel [AT and LTS5 and
polyethylens glveel (PEG) spin-tube manual tests,
This revealed some important aspects of validation
{=
1 Titratian studies with anti-I, ani=Kell and anci-Fy?
[spin tube LAT titres of ot more than 32, 25 used in the
standardizaton of antiblogulin reagents {Englefrise &
Veoalk, 1987)) revealed that che Get Test [AT ifres were
equal te, bul nel greater than, thase of the spin-tube

sensitive sysierm,

I Thedetection of a panel of wezk difficult antbodies
[30y against red cells hererozygaus for the appropriate
antigen. This test confimmed that the Gei Test missed
the four antibodies reported later by Phillips er ol
(1992} and (wo other antibodizs (ant-Jk* and anti-K ).
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Furthermore, the sensitivily of the LIS-SFAT 1AT was
enly as good as that of the spin whe e,

3 Replicate tests with weak 1+ )24+ anc-D sensilized
cells demanstrated the excellent reproducibility and
seasitivity of all the systems.

4 Tests far (alss-positives with geoup AB inert sera
and lresh ABO compatible sera, in simulated cross-
malch tests with red eeils feom CPD-A] danoe pack
croas march lines, demonstrated thar all the sysiems
were relatively free from false reaclions.

Bach of the validation stages provides wselzi infor-
matian, The titres with anti-0, enti-¥, and anti-Fy
show ihe approximate sensitivily of & new system in
parallel w0 standard tests. [F dilutions of the antiglobu-
I reagent (AHG) are used, the problems of prozenes
can easily be resolved by selecting the correct dilution
of AHG reagent for the weaiest sensitized cells used in
the chequerocard rests. However, although Vaak oz a1
(1991 used the eptimuom dilugon of the AHG reagent
.mthe LIS-3PAT mucropiate tesis, they did nat fred the
predigied higner sensitvity incthe lests with weak
difficult antbedies,

The delection of weak diffieull antibodizs with red
ceils heteroaygous for the correspanding antigens wag
the mast sLrngent sensiiivilty test [t demonstraced char
the LIS-SPAT and the Gel Test [ATs were nat mage
sensitive Lhan well performed spin-fube tests. The
weak anubedies missed by the Gel Test [AT were 2l
dewected when the tests wers repeated with red celis
homozygous for the corresponding antigens, Thus the
Gel Test TAT i3 a reliable system For antibody
sereening provided that good quality scresning panels
are used.

The uge of replicate tests with weak ani-T sensitzad
celis has many wseful features. They can rapacly
demanstrate a failure of reproducibility of reapents,
delwaen weils in a micraplate, or between the different
lubes of a Gel Test card, They wan aiso check the
efficiency of a new reading system using phatomersie
ar ELISA methads,

Claims for increased sensitivity of new systems

.should always be considered with caution, as many
such claims have been maeced by the unwanted
accurrence of an increased number of f2lse-positives.
Tesis lor False-positives are therefore an essemial part
al she validation of 2 new sysiem.

[l is appropriale o proceed with whatl is called a
cliniczitrial when a new system has successfully passed a
walidution procedure. At present there are no regulations
to cantral the testing proced ures for new syslems being
used in the UK, However, the BCSH and [SBT/ICSH
Warking Farty on blood grouping reagents (Brees of
ai., 1990) are guided by the relevant FODA Regulations.
These requirs a clinical wal 1o be performed at theee or

e Sled 0o R55ess & new Syslem i parallel with the
conventional system wn use, A Irial in the routine wors
situatan of same 3,000 samplas enakles the reliability,
ease of use and me-cost relationships of 3 new sysiem
10 be accurately establhshed.

[11s ulso impariant o eemember thae validation and
reuting lest [rals must be performed by workers fully
famulizs wilh a new system and that 2 should b= carred
oul strictly accarding o the manufacturer’s insiruc-
tions.” Uselel new systems thar affer cost-effective
sengiiive anfibody delection are now 2 face of life, and
several new echaglagies are finding their place in
routine biood rransfusion wark,

Finalty. weaknesses highlighred in assessment rrials
shouid be natified to the manufaciurers. as it is quie
redsardile (o expect that fine tuning of reazents will be
a feature of new echnalogy svslems.
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