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ABSTRACT

Aims. We have tested the relative per -
formance of 20 commercial ANA test

kits along with that of our own labora -
tory to assess whether one was clearly
superior.

Methods. The sera were drawn from3

pools that had all been pre-tested in

our laboratory: patients with definite
SLE; patients with non-connective tis -
sue diseases (CTD), but where a posi -
tive FANA had been found; and normal

blood donors. The tests were used in

accordance with the recommendations
of the specific supplier but in a routine
serology laboratory.

Results. Sensitivity and specificity
ranged between 38 and 100%. While
the negative predictive value of 4
ELISA kits was 100%, and most others
were close, the HEp-2 kits were 100%
in only 1 case. A positive predictive
value of 100% was also seen with 1 kit.

Conclusion. Some of the tests are
clearly better than others, but the
choice may differ depending on the
clinical needs, eg. preference for a
good positive or negative predictive
value. However, the ELISA kits offered
better results than the immunofluores -
cent technique. Two of them had sensi -
tivity/specificity of > 90%.

Introduction

The diagnosis of SLE and other con-
nective tissue diseases can generally be
suspected on clinical grounds, but labo-
ratory tests can be helpful both to con-
firm — or refute — a diagnosis and at
times to give an indication of progno-
sis, disease activity, or severity (1).
Thus, given an appropriate pre-test
probability based on clinical criteria,an
antinuclear antibody test could for
example be used to confirm a clinical
suspicion of SLE. Although texts till
suggest it may be negative in 5% to
10% of patients, this reflects the tech-
nigques of an earlier period where a sub-
strate of rat liver sections led to a poor
detection, particularly of anti-SSA anti-
bodies. With modern techniques it
would be very uncommon to maintain a
diagnosis of SLE in the face of a nega-
tive antinuclear antibody test, although
it does sometimes occur, especially
with complete remissions.
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Positive tests may be found in associa-
tion with a variety of other diseases,
e.g. rheumatoid arthritis, Hashimoto's
thyroiditis, etc., but their presence or
absence is of no known clinica rele-
vance in most of these disorders (2).
They areadso found in otherwisetotally
normal, healthy individuas (3-7), and
of coursein individualswho coinciden-
tally may have osteoarthritis, soft tissue
pain, etc. The frequency of such results
may range from 5% to 30% of normal
sera, depending upon the sensitivity of
the tests in a given laboratory. Such
tests are often termed “false positives’
by analogy with the false positive
Wasserman reaction in the absence of
previous syphilisinfection. They do not
represent laboratory error. They may in
part reflect an increased sensitivity
analogous to that described as “techno-
logical drift”, i.e. improved technical
factors and seen even with more specif-
ic antibodies, eg. anti-Sm (8). It has
been argued (9) that they nevertheless
represent an immunologic disorder, but
until that has been demonstrated such
tests in the absence of any associated
relevant disease are clinically unhelpful
results.

It is relatively easy to change the per-
centage positive seen in normals either
by screening at a higher titre, or by
reducing the sensitivity of the test sys-
tem (6, 10). Thus, the actual cut-off
titre used is relatively meaningless.
One needs to know the sensitivity —and
specificity —of thetest at that titre. Sen-
sitivity is relatively easy to determine
and to manipulate, specificity less so,
indeed we were previously not ableto
increase the specificity of our antinu-
clear antibody tests in a clinically
important manner, even when we used
as acut-off ahigher titre that was found
in only 0.5% of normals (4). Commer-
cial antinuclear antibody test kits are
usualy designed for rapid, easy and
standard utilization. We have assessed
20 of these to determine how they per-
formed in the context of previously
defined clinica specimens, i.e. to
assess both positive and negative pre-
dictive values.

Methods
All kit providers in the study were
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approached with the intent of the study
and agreed to participate.

We received kits from suppliers either
free, or by purchasing them, usually at
areduced evaluation rate. All manufac-
turer’ s kit directions were followed and
specifications and recommendations
complied with. This pertained to dilu-
tions, reagent handling and storage; in
addition all results were interpreted
according to manufacturer’s directions,
e.g. aweak positive as nggative. If there
was still any doubt, results were deter-
mined following specific recommenda
tions from company technical service
personnel. Nine standard ELISA Kits,
two EIA membrane kits and 9 standard
HEp-2 kits were incorporated in the
study together with our own HEp-2
system included for consistency (4).
The serawere not titred, but were used
in the screening dilutions recommend-
ed for each test, our own being 1:40
(4). All the indirect immunofluores-
cence assays (IFA) were also at 1:40.
The others ranged from 1:20 (Zeus) to
1:200 (Inno-Lia, Seradyn). Our conju-
gate is goat 1gG anti 1gG, A and M.
Each kit included its own antibody/
conjugates. The multiple companies
involved were, in aphabetical order,
Alexon Trend (Seradyn Color Spot®),
Bio-Rad  (Bio-Rad°®), Biochem
Immunosystems (Biochem Pharma®
and Zeus*), ESBE Scientific (Immuno-
concepts*), Innogenetics (Inno-Lia°),
Intermedico (Innova*,°), Nova Century
Scientific (Immco*,*), Pharmacia-
Upjohn (Varelisa, old and new ver-
sions®,®), Phoenix (Biognostic*,?),
Qualisys Diagnostics (DiaMedix® and
Bion*), Sanofi Diagnostics Pasteur
(Kallestad*,®), Somagen (Helix® and
Binding Site*).

Test samples

The samples had all been previously
screened by our in house test system
and comprised known positives, (26
SLE sera), 20 from Red Cross normal
donors, mean age 39.5 years (range 17
— 62) (all showing negative FANA,
dsDNA and ENA tests), and 50 sera
termed “false positives’. These latter

* HEp-2 Kit
° ELISA Kit
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sera had tested positive at titers of at
least 1/640, but the patients, mean age
44 years (range 18 — 72) showed no
signs of any CTD when checked clini-
cally by a rheumatologist (4) and
remained free of CTD after 5 years of
follow up. All these false positive
patients had negative anti-dsDNA and
anti-ENA results.

Samples were kept frozen between test-
ing. All samples were consistently used
amongst kits. If akit had limited space,
normal samples were excluded to allow
all patients samplesto be run.

All IFA kits were double read by experi-
enced lab personnel, and all ELISA
results were checked to ensure accuracy.
Evaluation of results, consisted of cal-
culating specificity, sensitivity and pre-
dictive value of positives and negatives
in the context of our pool of selected
sera.

Results

The previously screened sera from
blood donors were al reported as nega-
tive by al but one of the kits (J). This
single kit had 3 positive tests out of al
the sera tested. With the lupus sera the
ELISA kits seemed significantly more
sensitive (mean of 91%) as used, than
the Hep-2 (mean 78%) (Table). Thus,
of the 6 ELISA kits that missed one or

two sera, only 4 sera were involved in
total and one serum was missed by 4
kits. A review of these specific patients
showed no particular features in com-
mon except for inactive disease at that
time. Similarly, with the Hep-2 kits
generaly arelatively small number of
sera were being missed. One kit (K)
read 17 sera as negative that most other
kits read as positive, but apart from this
only 6 sera were intermittently read as
negative, and only 1 serum was missed
by some kits of both ELISA and Hep-2
types. As seen in Table I, four of the
ELISA kits had an excellent, 100%
sensitivity. Thus, the negative predic-
tive value was 100%, and almost al
kits were over 95%. Two kits also had a
remarkably good positive predictive
value (K + B). One was 100% (K), but
here the sensitivity was only 38%, and
the negative predictive value was only
81%. Of the immunofluorescent tests,
our own Hep-2 test (U-41%) had the
poorest positive predictive value
(although also with 100% sensitivity).
The maximum positive predictive value
for any Hep-2 test was 68%, and in this
kit the negative predictive value was
only 87%.

Discussion
The test for antinuclear antibodies is a

Tablel.
Sensitivity Specificity Positive Predictive Negative Predictive
Values Values

ELISA  KitA 100 74 59 100
Kit B 92 9% 86 97
KitC 92 91 83 96
KitD 96 79 63 98
Kit E 96 73 57 98
Kit E 96 54 44 97
Kit G 100 71 57 100
KitH 92 67 51 96-
Kit | 100 67 58 100
KitJ 100 67 55 100
KitK 38 100 100 81

Hep-2 Kit L 81 76 55 91
KitM 77 80 59 90
KitN 65 89 68 87
KitO 58 89 65 85
Kit P 81 76 55 91
KitQ 62 89 67 86
KitR 62 87 64 86
Kit S 92 71 55 96
KitT 100 52 46 100
KitU 100 46 41 100
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Fig. 1. Performance of four kitsin identifying different categories of subjects: normals, SLE patients, and false positives.

commonly ordered clinical test despite
efforts to reduce and rationalize its use
to confirm — or deny — a clinica
impression of a specific disease — usu-
ally SLE or a related CTD (4). It is
wrongly often used as a screen for any
connective tissue disease. When it is
being used correctly, as with many
tests, the impact of the result on the
clinical pre-test probability is impor-
tant.

Nevertheless, the question commonly
asked of test kits is how often they are
positive in patients who have a specific
disease, and how often they are nega-
tive in patients without it, that is, their
sensitivity and specificity respectively
(12). These are useful measures as they
can on the whole be extrapolated to
other clinical settings. Unfortunately,
the relevant clinical question usually is,
given a positive result, what is the prob-
ability of the patient having SLE (or a

different CTD), and vice versa for a
negative result. This equals the positive
(and negative) predictive value of the
test, and represents the way a test is
used in practice. Here the figures will
vary depending upon the admixture of
patients tested, that is, the pre-test
probability of agiven diagnosis.

We selected our groups to represent
readily predefined diagnostic cate-
gories: patients with SLE (defined
according to ACR criteria), patients
documented to have no connective tis-
sue disease but with (false) positive
ANA tests, and norma blood donors
with negative tests. Furthermore, the
non-CTD patients not only had a posi-
tive FANA documented, but had been
subsequently reviewed initially clini-
cally (4) and either by chart or, if there
remained uncertainty, by telephone in
addition, to ensure that no clinical fea
tures to suggest CTD had developed
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(13) since the serum was obtained, 5
years earlier.

A clear drawback of this study is that
while sensitivity/specificity reflects the
properties of the tests themselves, the
calculation of post-test probabilities
depends on the mix of patients or sera
tested. Thus, our selection of 27% of
sera to come from SLE patients pro-
vides a much higher “pre-test probabil -
ity” than would be seen in a routine
laboratory. Our results therefore pro-
vide an enhanced post-test probability
for a positive test. Inclusion of large
numbers of SLE sera would have been
necessary to accurately assess negative
predictive values. Nevertheless, the rel-
ative performances of the different tests
should not be affected by the mix of
sera used. Sera from patients with SLE
in remission have been known to revert
to negative so that a failure to detect
100% positivity in this group is not



BRIEF PAPER

necessarily afailure of that test kit. All
of these patients had established dis-
ease. Another drawback is that we
excluded other connective tissue dis
eases and our results cannot therefore
be more widely extrapolated.

The results with the pre-screened sera
from blood donors were clear, and all
but one of the kits had negative results
on al sera—the single exception had 3
positive tests out of all the sera tested
.

Two ELISA kits (B & C) had aremark-
ably good positive predictive value (as
well as a sensitivity and specificity of
over 90%). One other (K) had a PPV
and specificity of 100%, but here the
sensitivity was only 38%. Thus, inthis
kit, specificity appears as good as is
seen with anti-native DNA antibodies
or anti-Sm, and sensitivity was not dis-
similar. Of theimmunofluorescent tests
our own HEp-2 (U) test had the poorest
positive predictive value (athough
100% sensitivity), and a negative pre-
dictive value of 100% (this value is
artificial and reflects the use of this kit
to select the serafor testing). The max-
imum positi ve predictive value for any
HEp-2 test was 68% and in this kit the
negative predictive value was only
87%.

Our study differs from that of Tan et al.
(12) partly because we studied a larger
range of kits and kit types, but aso
because we looked at serafrom patients
with clinical diagnoses rather than anti-
bodies of predefined specificities.
Thus, we were able to assess positive
and negative predictive values. These,
however, will aways vary depending
onthe pre-test likelihood of SLE in that
particular population. Our population
was designed to represent two major
clinically relevant categories of ANA
positiveindividuals—i.e. SLE (for con-
nective tissue diseases) and false posi-
tives—i.e. non CTD (in our case usual-
ly OA or fibromyalgia). Normals
shown to be negative by our own prior
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testing were included primarily as a
reference point. There are too few to
give a realistic background prevalence
of positive FANA tests. The statistical
approximation of the “rule of 3" sug-
geststhat if there are no positives out of
X specimens, then the frequency of
positives is likely to be less than 1 in
X/3, (p < 0.05) (13, 14). Thus, none out
of 20 seen, (with al but 1 kit) would
represent at the most a 14% prevalence.
No test combined 100% sensitivity and
specificity, nor 100% positive or nega-
tive predictive values. Thus, compro-
mises or combinations must continue
to be made, as at present. Griner et al.
(11) point out that to confirm a disease
one would use the test with highest
specificity and to exclude a disease, the
test with the highest sensitivity is
appropriate. Some tests unfortunately
were not especially good from either
perspective, and one or two were tech-
nically too complex for comfortable
routine use.

Thus, as has been previoudly indicated,
the value of the test depends on what it
is being used for, but the information
we obtained, together with costs,
should help choose the best tests for a
given purpose.
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Kit Information

KitA Helix Diagnostics

KitB Recombi ANA Screen (Pharmacia
Upjohn)

VarelisaANA Rheuma Screen
(Pharmacia Upjohn)

Kallestad Quantafluor (Biorad)
Kallestad Hep-2 (Biorad)
Immunoconcepts (ESBE Scientific)
Zeus (Biochem Immunosystems
Inc.)

NCS = Immco (Nova Century
Scientific)

Kit C
Kit D
Kit N
Kit O
Kit Q

KitR
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Other specific kit information is available
on personal request.
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