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Latex agglutination test for detection of Australia
antigen (HB-Ag) among blood donors and patients
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SUMMARY The application of the latex test for the detection of Australia antigen (Au-Ag) was
investigated. Reagents from two commercial sources were compared with the electrophoresis method
with regard to sensitivity and specificity using samples from blood donors, hospital patients, and
plasma fractions. Discordant results were further investigated by electron microscopy and radio-
immunoassay.

Differences were noted in the results between these reagents and the significance of the findings
together with suggestions for minimizing false positive results are discussed.

The introduction of a latex agglutination test for the
detection of Au-Ag (HAA/HB-Ag) by Leach and
Ruck (1971), which can be read in minutes and is
claimed to be as sensitive as the generally recognized
counter immunoelectroosmophoresis technique, may
be regarded as an important advance. This report
describes our experience with this technique ap-
plied to blood donors and patients and compares
it with the counter immunoelectroosmophoresis
method. Electron microscopy and radioimmuno-
assay were performed on those specimens showing
consistent discrepancy between the results by
counter immunoelectroosmophoresis and latex ag-
glutination.

Materials and Methods

STANDARD SERA
Known Au-Ag positive serum and plasma samples
from our reference panel were collected either locally
or from abroad including the reference panel no. 2
of the Department of Biologics Standard, NIH
(Bethesda, Maryland), and the American Red Cross
(Washington). Serum and plasma taken into different
anticoagulants (citrate, oxalate, heparin, and EDTA)
from nine healthy males (39-64 years) were tested
both serologically including radioimmunoassay,
and by electron microscopy for use as negative
controls. Further, a group of sera selected from the
panel that had been tested by different laboratories
(by multiple methods) and giving concordant results,

Received for publication 23 October 1973.

were used in this study as positive and negative
controls (table I).

TEST SAMPLES
Test samples were obtained from several sources:
from plasmaphoresis donors, from known contacts
to Au-Ag, from miscellaneous patients including
some with rheumatoid arthritis, and from coagu-
lation factor concentrates prepared by the Scottish
National Plasma Fractionation Centre. Also, 1G
known Au-Ag positive sera were derived from the
screening, by counter immunoelectroosmophoresis,
of 15 000 donors. Of these 10 Au-Ag positive sera,
four were subtyped as ad+ and a further four as ay+
by Le Bouvier (1971) at Yale University; all 10
were coded and randomly dispersed among the other
test samples.

LATEX AGGLUTINATION TEST
Two separate batches (PF1, PF2) of latex particles
coated with anti-Au-Ag, prepared in guinea-pigs
and supplied by Pfizer Ltd," were tested according
to the method of Leach and Ruck (1971). A further
set of reagents (anti-Au-Ag prepared in rabbits) was
also supplied by Hoechst Pharmaceuticals Ltd,2 and
the tests were performed as recommended by the
manufacturers. By the same procedure further tests
were carried out using latex tagged with normal
rabbit IgG and with guinea-pig immunoglobulin
(obtained commercially from Wellcome Reagents"

'Kent, UK. 'Brentford, UK. 3Beckenham, UK.
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Latex agglutination test for detection of Australia antigen (HB-Ag) among blood donors and patients

Samples with (P) or Latex Pfizer (2) Latex Hoechst Counter Immuno- Electron Radio-
Without (°) Au-Ag electroosmophoresis Microscopy immunoassay

CA + + _ _
*B + _ + _ +
°C - - _ _

*D + + + + +
*E + + + + +
°F - -
*G ++ + + +
OH
'I

*K +A + + +
*L + + + - +

°N - _ _ -
*0 ± _ + - +

*Q + + + + +

Table I Coded reference panel samples tested by radioimmunoassay, two different preparations of latex, and other
methods

and Pfizer Ltd). The results were scored as + for
strong, ± for weak, and - for no agglutination.

OTHER METHODS
Counterimmunoelectroosmophoresis was performed
by the modification of Das, Hopkins, Cash, and
Cumming (1971) and read after tannic acid treatment
(Hopkins and Das, 1972).

Basic electron microscopy and immune electron
microscopy were performed as described by Kelen,
Hathaway, and McLeod (1971). Solid phase radio-
immunoassay using radioiodinated marker, anti-
Australia antigen 1251( Austria-125), obtained from
the Abbott Laboratories', was used in accordance
with the manufacturer's directions.

Results

Preliminary studies on the various latex preparations
set up against known standard Au-Ag positive sera
demonstrated that although all apparently reacted
satisfactorily, differences in sensitivity could be
shown between the reagents (table II). Further, the
10 positive sera derived from routine screening of
'Queenborough, Kent, UK.

Counter- Latex
Immunoelectro-
osmophoresis Pfizer Batch 1 Pfizer Batch 2 Hoechst

1:16 1:4 1:256 (1:512)1 1:4 ()

Table II Comparative antigen titration with different
batches of latex and by counter immuno-
electroosmophoresis
'Figures in parenthesis are before addition of normal animal serum.

15 000 blood donors, when tested with one batch of
latex (PF1), all reacted strongly; four of these which
were subtyped ad+ had a mean reaction time of
1-9 minutes (range 0-8-2-5 minutes) and four which
were subtyped ay+ had a mean reaction time of
2-8 minutes (range 1-54-5 minutes).
Based on these findings 100 selected test samples

were set up against the PF2 and Hoechst latex
preparations. The results are summarized in table III;
all samples shown to be positive by counter immuno-
electrophoresis were also strongly positive with
the PF2 latex preparation. However, the Hoechst
material failed to detect one out of six of the Au-Ag-
positive samples, and both the latex preparations
produced five false positives.
As the one false negative reaction occurred in a

serum from a patient, a further 10 patients' sera
were tested. These sera were kindly supplied by the
Edinburgh University Department of Bacteriology's
diagnostic service and were tested against the PF2
and Hoechst reagents. The results are summarized
in table IV which shows that the PF2 reagent detected
all six Au-Ag positive sera. However, the Hoechst
latex preparation reacted to only two of these sera.
Both reagents gave false positive reactions all of
which were also negative to electron microscopic
and immune electron microscopic examination.
Prior heat treatment of these sera (56°C for 30
minutes) did not influence the non-specific latex
agglutinin titre, except in one sample out of the six
so treated, and the addition of normal guinea-pig
serum to the test as recommended by one manu-
facturer produced false negative result in a haemo-
philiac (table IV), probably due to physical dilution.
However, in all of these sera the presence of non-
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Source No. of Samples Number ofPositives
Tested

Counter Immuno- Latex Latex
electroosmophoresis Pfizer II Hoechst

Plasmaphoresis subjects 65 0 0 3
Coagulation disorders 9! 1 1 1 0

\8 0 1 1
Plasma fraction (DEF-IX) 4 0 2 1
Carrier (Au-Ag) blood donor 5 5 5 5
Contacts and staff 11 0 0 0
Transplant donors 2 0 1 0
Alcoholic liver 1 0 0 0
Myeloma 1 0 1 0
Normal sera 2 0 0 0
Total 100 6 11 10

Table III Tests by two different latex reagents on 100 sekcted specimens and comparison with counter-
immunoelectroosmophoresis

Clinical Diagnosis Counterimmuno- Without With Hoechst
electroosmophoresis Latex
(x 5 Conc. Sera) Pfizer Latex (2)

Normal Guinea-pig Sera

J6703 Diabetis - + +
J5821 Serum jaundice + + +
J6566 Chronic myeloid leukaemia -
J6477 Haemophilia + + +
J6508 Haemophilia + + +
J6655 Aplastic anaemia + + +
J6046 Obstructive jaundice + + + +
J6018 After bypass -
J5979 Haemophilia + + +
J5983 Obstructive jaundice - +

Table IV Results obtained on patients' sera using Pfizer and Hoechst latex agglutination test

specific latex agglutinins could be readily demon-
strated by latex-coated normal rabbit or guinea-pig
immunoglobulins.

In order to ascertain whether this latter observa-
tion could be used in monitoring false positive
results, sera from 19 patients with rheumatoid
arthritis (seven of whom were positive for rheuma-
toid factor) were tested with rabbit anti-Au-Ag
coated latex (Hoechst) and with normal rabbit
immunoglobulin sensitized latex (Wellcome Re-
agents). Table V shows that nine samples were

negative to both preparations, one serum showed
a weak positive reaction to anti-Au-Ag coated
latex only, but a further nine samples reacted to
both specific and non-specific latex reagents; the
agglutination titres against the specific anti-Au-Ag
coated latex (mean 24 ± 23) and non-specific
gamma globulin-coated latex (13 ± 11) showed
highly significant correlation (r = 0-91, p < 0-001)
in the later group of nine sera. All 19 samples were

negative by counter immunoelectrophoresis.
Attempts to reduce further the time required for

the latex technique by using plasma instead of serum

Number of Anti-Au- Normal Rabbit Counter-
Samples coated Gamma Globulin- immuno-

Latex coated Latex electro-
osmophoresis

9 - _
9 + +

Table V Sera from rheumatoid arthritis patients
tested by normal rabbit gamma globulin-coated latex
and anti-Au-sensitized latex (Hoechst)

proved disappointing. Fresh normal plasma, irre-
spective of the anticoagulant used, produced weak
but definite latex agglutination and heat treatment
(56°C for 30 minutes) did not modify this reaction.
Sera from the same donors (tested after two hours
at 37°C) were negative.

In a further investigation, radioimmunoassay was
used in parallel with both preparations of anti-
Au-Ag-coated latex (Hoechst and Pfizer). Positive
and negative specimens from the Reference Panel
were coded and tested by a variety of other methods.

R. Hopkins and P. C. Das42

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.27.1.40 on 1 January 1974. D
ow

nloaded from
 

http://jcp.bmj.com/


Latex agglutination test for detection ofAustralia antigen (HB-Ag) among blood donors andpatients

Table I shows that all the eight known positive
samples were correctly identified by radioimmuno-
assay, counter immunoelectroosmophoresis, and
Pfizer latex (PF2). However, one remained negative
with the Hoechst reagent and three with electron
microscopy. No false positive results were obtained
by radioimmunoassay, counter immunoelectro-
osmophoresis, and electron microscopy, but one
occurred with both specific latex reagents. This was
confirmed by negative results obtained by these
three techniques.

Discussion

The surprising feature of this study was the good
agreement between both the latex preparations and
the counter immunoelectroosmophoresis technique
when applied to sera obtained from known Au-Ag-
positive blood donors. On the other hand undoubted
false negatives occurred in seraobtainedfromAu-Ag-
positive patients with the Hoechst and PF1 prepara-
tions. This may have been due to a limited specificity
of the coating antibody, for preliminary studies in
this laboratory have suggested that the antigen
typed as ay+ may not react as effectively as those
designated ad+ with the latex reagents we used. It
seems more likely, however, that the problem, which
is of some clinical importance, may be more closely
related to the low sensitivity of these reagents. This
conclusion is supported by the absence of false
negatives with the PF2 preparation.

False positive reactions to both the latex reagents
used in this study have been reported previously
(Banatvala, Best, Almeida, and Dane, 1971;
Cossart, Field, March, and Porter, 1972; Burrell,
Dickson, Gerber, McCormick, and Marmion, 1972)
and our results confirm these observations. In
investigating the proficiency of anti-Au-Ag coated
latex, Perkins, Perkins, Chen, and Vyas (1972)
noted about 2 5 times higher false positivity amongst
hospital samples compared with those from normal
volunteer donors, and while using basically a similar
latex agglutination principle for the detection of
rheumatoid factor, Caplan (1963) noted a very high
degree of reactivity amongst the non-rheumatoid
patients compared with blood donors. The increased
reactivity in patients' sera may reflect the presence of
substances such as rheumatoid factor, heterophil
antibody, or species specific substances, whose
diverse properties may affect comparisons between
normal individuals and patients (Hoq, Cash, Das,
and Cumming, 1971). In addition Langenhuysen
(1971) demonstrated the presence of antibodies
against gamma globulin causing agglutination in the
latex fixation test in patients following transfusions
and cytomegalovirus infection. One factor respons-

ible for these non-specific reactions in some sera
seems to be associated with the IgM fraction (Zalan,
Wilson, and Labzoffsky, 1972), for three out of five
rheumatoid sera which agglutinated both specific
and non-specific latex reagents became negative
following mercaptoethanol treatment (table V).
With regard to the false positive results, none of

the preparations tested appeared to have any ad-
vantage over the others. The fact that different latex
preparations react falsely with different Au-Ag-
negative sera may reflect differences in animal
species from which the immunoglobulins were
derived, and in the methods of coating the latex, all
of which may influence the primary structure of the
immunoglobulin molecule (Stanworth and Pardoe,
1967).
To eliminate this problem heating at 56°C for

30 minutes has been claimed to be effective
(Ziegenfuss, 1972), but this was not confirmed by our
experience. However, our findings do suggest that
latex coated with appropriate normal immuno-
globulin introduced as 'control' would help to iden-
tify spurious positive results, although simultaneous
presence of Au-Ag and non-specific agglutinin(s)
could cause agglutination of both 'test' and 'control'
reagents. Since the positive Au-Ag sera gave 85%
agreement between the two manufacturers' reagents
tested, this approach might be useful for emergency
screening, provided that the reagents are of high
quality and sensitivity; the result, however, is
available in about five minutes and repeating the
test after an absorption procedure with appropriate
normal gamma globulin-coated latex could augment
the specificity of this reaction. The simplicity and
short length of time involved in the latex test for
detecting Au-Ag appear to make it an ideal reagent
for rapid monitoring of purification stages of Au-Ag
containing materials, and this approach has been
successfully employed as one of the methods for
standardization of the antigen for sensitizing human
red cells employed in a passive haemagglutination
test (Hopkins and Das, 1973) for detection of
Au-Ag and its antibody.

We are grateful to Drs R. A. Cumming and J. D.
Cash for constant help and encouragement, to
Dr George L. Le Bouvier of the Department of
Epidemiology and Public Health, Yale University
School of Medicine, for the subtyping study, to
Professor B. P. Marmion of the Department of
Bacteriology, Edinburgh University, for electron
microscopy, to Mr J. M. Leach of Pfizer Ltd, and
to Mr D. Evans of Hoechst Pharmaceuticals, for a
generous supply of latex agglutination kits. Tests for
rheumatoid factor were carried out by Dr M. S.
Hoq.
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