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Clinical evaluation of Abbott and Wellcome enzyme
linked immunosorbent assays for detection of serum
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SUMMARY Abbott and Wellcome enzyme linked immunosorbent assays (ELISAs) for detection of
antibodies to human immunodeficiency virus (HIV) were compared in tests on 932 sera collected
predominantly from male homosexuals attending a sexually transmitted disease (STD) clinic in
central London. Two hundred and twenty three sera had HIV antibodies detected by both types of
assay, with confirmation of the results by further tests carried out at the Virus Reference Laboratory
(VRL) in Colindale. There was a 97 3% correlation between the results obtained by the two com-
mercial ELISA assays on the tests carried out on unheated sera. The Abbott ELISA gave
significantly more false positive results than the Wellcome test when the manufacturer's instructions
for cut off values were followed. There was one false negative Abbott result: it failed to react to
repeated Abbott ELISA but was positive by Wellcome and confirmatory assays. Of 283 heat treated
sera 14 8% gave falsely reactive results with the Abbott assay whereas there were no differences
between heated and unheated sera with the Wellcome assay. VRL or Western blot confirmatory
assays, or both, confirmed all the 235 positive results obtained with the Wellcome assay.

The human T lymphotropic virus type
III/lymphadenopathy associated virus/human
immunodeficiency virus (HTLV-III/LAV/HIV) has
been shown to be the aetiological agent of the
acquired immune deficiency syndrome (AIDS),1 2
and there are now several commercially available
enzyme linked immunosorbent assays (ELISAs) for
detecting antibodies to this virus in serum or plasma.
When used to test healthy populations with a low
prevalence of antibody the positive predictive values
of these tests are low: in testing about one million
blood donors, it was found that only 22% of samples
found to be repeatedly reactive by ELISA could be
verified by Western blot assays.3 When testing high
risk populations, however, predictive values may be
very different. In this study the performance of two
ELISAs (The Abbott HIV EIA, Abbott Laborato-
ries, Diagnostic Division, Wokingham, and the Well-
cozyme anti-HIV III, Wellcome Diagnostics,
Dartford) were assessed in clinical practice at a hospi-
tal attended by many patients positive for HIV anti-
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body.4 At the time of the study some independent
laboratories inactivated sera from high risk subjects
(including homosexuals, patients from Haiti, hae-
mophiliacs and drug addicts) at 56°C for 30 minutes
and the effects of this procedure on the performance
of the assays were also investigated.

Material and methods

Sera sent to the laboratory for detection of antibodies
to HIV between 5 February 1986 and 15 May 1986
and 350 samples from other high risk patients, on
whom there had been requests for syphilis or hepatitis
B serology, were included in the study. The samples
were coded by one of us (RE) so that the technicians
carrying out the tests could not compare the results
obtained with the two ELISA methods. A total of 974
sera were tested but 42 samples were excluded from
analysis; six samples had insufficient volume for
confirmatory assay and 36 samples had been pre-
heated (these sera had been tested for fluorescent
treponemal antibodies). Of the 932 remaining sera,
860 were taken from high risk patients, mainly male
homosexuals attending the sexually transmitted dis-
ease (STD) clinic. The first 283 sera were tested both
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unheated and heated: aliquots of sera were subjected
to 56°C in a waterbath for 30 minutes, followed by
centrifugation at about 2000g for five minutes. The
remainder were only tested unheated.

Sera showing reactivity, as defined in the manu-

facturers' instructions, had repeat ELISAs per-

formed. Unheated sera which were repeatedly
reactive and sera which gave different results with the
two assays had confirmatory assays performed by the
Virus Reference Laboratory (VRL). Sera showing
discrepant results were tested by Western blot anal-
ysis (Dupont) and the Abbott confirmatory ELISA,
which uses recombinant p24 and gp4l antigens.
The assays were as follows: Type I: Ag + specimen

+ antihuman IG + enzyme + substrate, Abbott
ELISA, and enzyme linked lymphadenopathy associ-
ated virus immunoassay (ELAVIA). Type II: Ag +
(specimen + anti-HIV-enzyme '25-1 for competitive
radioimmunoassay (COMPRIA) + substrate, Well-
come ELISA, COMPRIA, and Abbott confirmatory
assay. Type III: Anti-IgG + specimen + Ag + anti-
HIV 125._, IgG antibody capture radioimmune assay

(GACRIA).
The Abbott ELISA comprises a solid phase indi-

rect immunosorbent assay using 6 mm polystyrene
beads with adsorbed inactivated HIV antigen. The
Wellcome test is a solid phase competitive ELISA
using microtitre strips. The absorbance of specimens
was determined by a Quantum II spectrophotometer
(Abbott) for the Abbott test and by a Titretec Multi-
scan (Flow Laboratories) for the Wellcome test.
Results were expressed as optical density (OD) values
and related to a cut off value calculated from control
values according to the manufacturers' instructions;
in the Abbott assay values above cut off and in the
Wellcome test values below cut off indicated reac-

tivity. At St Stephen's Hospital, however, screening
results with the Abbott ELISA were only reported as

positive if the optical density value was more than
three times the cut off. They were described as equiv-
ocal if the test optical density value was greater than

cut off optical density but less than three times the cut
off optical density. No Abbott equivocal results were

reported until confirmatory results had been obtained
from the VRL at Colindale (using three assays:

COMPRIA, GACRIA, and ELAVIA). Western blot-
ting (Dupont) was kindly performed by Wellcome
Laboratories, Beckenham, and Abbott confirmatory
assays at St Stephen's Hospital.

Results

Of the 932 unheated sera assayed, 235 had antibodies
to HIV detected by the Wellcome ELISA (table 1)
and all of these were confirmed by VRL tests. Two
hundred and twenty three of these Wellcome positive
sera were unequivocally reactive; two were negative
and 10 equivocal by Abbott ELISA. In addition to
these, there were 13 sera which produced optical den-
sities in the Abbott equivocal range but which failed
to react in other test systems; in effect these would be
false positive reactions if Abbott's definition of reac-

tivity was followed (table 2). Defining an equivocal
zone of optical density removed the problem of false
positive results with the Abbott ELISA, though as a

consequence, 23 reports (2 5% of 932) had to be
delayed until confirmatory tests had been completed.

There were two Wellcome reactive sera that were

non-reactive in the Abbott assay: one of these (serum
44) was a true Abbott false negative result, the other
(serum 169) almost certainly arose because serum or

substrate was omitted from the initial test because the
serum reacted in subsequent Abbott tests.
There was only one discrepant result between the

Wellcome ELISA and VRL tests (serum 105) from a

patient with confirmed end stage AIDS. The Well-
come test and Western blot were positive, the Abbott
and VRL assay both produced equivocal results.
Other than Western blot, the Wellcome test was

therefore the most sensitive assay in this case.

As very few unreactive sera were tested by
confirmatory assays it is impossible to estimate the

Table 1 Correlation of Wellcome and Abbott test kits for detection of antibodies to HIV using unheated sera

Results in Wellcome test in:

AIDS High risk Low risk Total

Result in Abbott test Positive Negative Positive Negative Positive Negative Positive Negative

Positive 28 0 195 0 0 0 223 0

Negative 0 2* 2 611 0 71 2 684

Equivocal It 0 9 8 0 5 10 13

Total 29 2 206 619 0 76 235 697

% correlation = 907/932 x 100% = 97 3%; *both negative also by Western blot and confirmatory VRL tests; tequivocal by VRL
confirmatory tests, positive by Western blot.
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Table 2 List of discrepant results, grouped by Wellcome result

Abbott Confirmatory Clinical details (male homosexuals
Serum Abbott Wellcome VRL Environment Core Western blot unless otherwise stated)

115 - - Intravenous drug abuser
197 L Equivocal* Recurrent lymphadenopathy
275 - - Insufficientt Insufficient - Lymphadenopathy
299 - - - Heterosexual male with molluscum

contagiosum

300 - - Insufficient Insufficient - Female with warts
308 - - - Asymptomatic
318 - - wk 24 wk 55 Female with urinary tract infection
320 - - Insufficient Insufficient wk 55 Secondary syphilis
345 Equivocal - - - Asymptomatic
380 - - M h-Intravenous drug abuser
591 - - - Male heterosexual with urethritis
835 Insufficient Insufficient Asymptomatic
963- - - - Asymptomatic female

44 - t t t 24 >64 AIDS related complex
591 t t t t 15 24 41 53/55 >64 Thrombocytopaenia
80 Equivocal t t Insufficient Insufficient 15 24 31 41 53/55 >64 Recurrent herpes simplex
105 t Equivocal t wk24 End stage AIDS
133 J t t t Insufficient Asymptomatic
169 - t t t t Insufficient Persistent generalised

lymphadenopathy
2351 t t t 15 24 31 41 Asymptomatic
306 t 15 24 AIDS related complex
688 Equivocal t t t t 15 24 41 53/55 >64 Asymptomatic
783 t t t 1524 41 53 55 >64 AIDS related complex
805 t t t t 15 24 31 41 >64 Asymptomatic
884 t t t t 15 24 wk31 41 >64 Asymptomatic

*St Stephen's Hospital definition; tinsufficient for further tests.

rate of false negative results, although this is generally teins, or both. By this criterion, the Wellcome result
considered to be low in ELISA antibody tests. Eigh- was confirmed in all sera tested by Western blot,
teen sera non-reactive by ELISA were examined by except serum 318, which had weak p24 and p55 bands
the VRL. The negative results was confirmed in every taken from a woman with no known risk factors.
case.

In the 283 heat treated sera tested there were no Discussion
differences between heated and unheated sera in the
Wellcome assay, whereas the number of Abbott The Abbott ELISA was associated with significantly
equivocal results was considerably increased by heat- more false positive results than the Wellcome test if
ing from 3-2% to 14-8% (table 3). There was, how- the manufacturer's instructions for cut off values were
ever, still only one unequivocally false positive followed. Of 935 sera tested, there were 13 Abbott
Abbott result. and no Wellcome false positive results (p < 0 05).
Serum positivity by Western blot assay is usually There were also two reactive sera missed by Abbott,

equated with reactivity with gp4l or p24 HIV pro- one of which was due to omission of serum or sub-

Table 3 Comparison of Abbott and Wellcome assays using heated and unheated sera

Results with Wellcome test using:

Heated sera Unheated sera

Result in Abbott test Positive Negative Total Positive Negative Total

Positive 93* 1 94 92* 0 92

Negative 0 145 145 1 178 179

Equivocal 3 41 44 3 9 12

Total 96 187 283 96 187 283

*Positive test was missed using unheated serum probably by omission of specimen or substrate from the Abbott screening test.
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strate from the assay, and this highlights an incidental
advantage of the Wellcome-type competitive assay: if
serum or substrate is omitted from the test a false
positive result is produced and repeat of the test will
indicate the error. As has been shown previously, use
of the present Abbott HIV antibody test is incompat-
ible with heat inactivation of serum, because it may
produce false positive results. Of the 283 heated sera
assayed, there were 41 equivocal or true negative
results, although only one was unequivocally false
positive. In addition, the number of unnecessary
repeats was increased -65 (true negative results)
required repeated assay compared with 33 unneces-
sary repeats of the same 283 unheated sera. In the
Wellcome assay there were no differences between
heated and unheated sera.
When screening blood donors for HIV antibodies

by ELISA, the positive predictive value is low.
Though definition of a true positive has not yet been
fully established, donors should not be notified of a
positive result until it has been confirmed by an alter-
native assay such as Western blot.5 The population
tested in this study, however, mainly included male
homosexuals attending the STD clinics where
24-33% positivity is expected.6 7 Detection of anti-
bodies to HIV by ELISA is clinically useful for the
investigation of this population provided that if the
Abbott ELISA test is used, careful interpretation of
the optical densities is required. Whichever ELISA
test is used confirmatory assay should be performed.

We thank Angela Draude for performing much of the
technical work. Wellcome Research Laboratories
kindly provided financial support for this study.
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