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ABSTRACT

The measurement of anti-streptokinase antibodies can distinguish the patients who
may benefit from streptokinase and those who should be treated with some other
thrombolytic regimen. Neutralising titration test is a commonly used classical assay for
measuring anti-streptokinase antibodies and in this assay the ability of anti-
streptokinase antibodies in patients' sera in preventing the lytic effect of streptokinase
is assessd. As we showed previously the presence of r-tPA in the serum may interefere
with the neutralising titration test, we investigated this interference in vitro. The level
of neutralising anti-streptokinase antibodies in a serum sample with known levels of
the antibodies were measured in absence and presence of increasing amount of r-tPA
including therapeutic values. Increasing amount of r-tPA in vitro induced a sudden
reduction in the measurable titre of anti-streptokinase antibody levels in a serum with
elevated levels of anti-streptokinase antibodies. This effect of r-tPA, which is through
activation of plasminogen has not been reported previously.

We suggest this assay is unsuitable for clinical diagnosis of anti-streptokinase

antibodies.
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INTRODUCTION

Streptokinase released from streptococci is a
commonly administered thrombolytic agent *’. The
presence of anti-streptokinase antibodies in patients’
sera as a result of previous streptococcal infection
or/and previous fibrinolytic therapy with streptokinase
may provoke hypersensitivity reaction®° and reduce
the efficacy of the treatment.™*” The measurement of
anti-streptokinase antibodies in patients’ sera can
differentiate between those patients who may benefit
from streptokinase and those who should be treated
with some other regimen.*®

There are a variety of methods for measuring these
antibodies.
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Counter current immuno-electrophoresis,

radial immunodiffusion,® radio-immunoassay
and enzyme-linked immunoassay (ELISA) ***> are
immunological methods. Neutralising titration test is
the classical assay for measuring anti-streptokinase
antibodies, which was first introduced by Kaplan®
and is a functional assay. In this commonly used
assay the ability of anti-streptokinase antibodies in
patient's sera in preventing the lytic effect of
streptokinase is assessed.

We have previously studied the effects of pre-
existing anti-streptokinase antibodies on streptokinase
administration.”’® In those studies, the levels of
isotype specific (measured by ELISA) and
neutralising anti-streptokinase antibodies (measured
by neutralising titration assay) were monitored in
patients with acute myocardial infarction (AMI) pre-
treatment and post-treatment with streptokinase and r-
tPA. In the patients treated with streptokinase an
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immediate and significant fall in the levels of anti-
streptokinase antibodies was observed with the either
method mentioned above.'” This decrease was
predictable and has been reported before.*?* In the
patients treated with r-tPA the levels of isotype
specific anti-streptokinase antibodies (measured by
ELISA) did not change after administration of r-tPA.
However, to our surprise the levels of neutralising
anti-streptokinase  antibodies (as measured by
neutralising titration test) showed significant
reduction as compared with the pre-treatment levels,*’
therefore, in the present In vitro study the
intereference of r-pPA on the neutralising titration test
results was studied.

MATERIALS AND METHDS

Quantitation of Neutralising Anti-Streptokinase
Antibodies

Anti-streptokinase neutralising antibodies were
quantified in patient’s serum samples by the classical
neutralising titration assay following manufacturer's
instructions (ASK, anti-streptokinase kit, BioMerieux
Ltd, Gaften House, Garftway, Basing stokes,
Hampshire).

At time intervals from pre-treatment every 15
minutes up to hour 2 after streptokinase administra-
tion and at days 1 to 7 samples were taken to monitor
the levels of anti-streptokinase antibodies as described
previously.*"°

The samples were diluted 1/10 in phosphate
buffered saline (PBS, pH 7.4) and 25 micro liter was
applied to round-bottomed micro plate (Greimer Labs
Ltd, Slotion Road, Cambridge) and double diluted
across the micro plate up to 1/640. 25 micro liter
streptokinase was then added to each well. The micro
plate was covered and incubated at 37°C for an hour.
50 micro liter of a mixture of fibrinogen and
plasminogen was added to each well. Rabbit
erythrocytes were washed in PBS and resuspended in
PBS to give a 5% suspension and then was added to
dried bovine thrombin.

20 micro liters of the erythrocytes' suspension was
then applied to the wells and the micro plate was
covered and incubated at 37°C for 2 hours. The last
dilution that prevented the lytic effect of streptokinase
on formed clots and prevented sedimentation of the
erythrocytes was considered as the end point titre of
the sample and expressed in reciprocal titre of
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neutralising
milliliter.

anti-streptokinase  antibodies  per

Determination of Intra and Inter-Assay Variations
of the Titration Assay

Intra and inter-assay variations of the classical
method for quantitatin of anti-streptokinase antibodies
were determined to assess the accuracy and
reproducibility of this method. Known positive
sample, which contained 80 units/ml, neutralising
anti-streptokinase antibodies were measured 12 times
by the method described above to determine the intra-
assay variation. Coefficient variation (C.V.) of the
measurements was determined by the following
formula: C.V.=standard deviation/mean x 100.

The levels of neutralising anti-streptokinase
antibodies in the known sample (80 units/ml) were
measured on 7 different days to determine the inter-
assay variation and the C.V. were calculated as
described above.

In Vitro Effect of r-tPA on Quantitation of
Neutralising Anti-Streptokinase Antibodies

The levels of neutralising anti-streptokinase
antibodies in serum sample with known levels of
these antibodies (80 units/ml) were measured in
absence and in presence of r-tPA (Actilyse,
Boehringer Ingelheim Ltd, Brackmel Berkshire) as
below; this sample was diluted 1/10 in PBS (total
volume 500 micrlolitre) or was diluted in PBS
containing increasing amount of r-tPA from 0.3
microgram per millitre to 5000 microgram per millitre
(total volume 500 microlitre).

Therapeutic dose of r-tPA is about 1000
microgram per millitre. 25 micro litre from each tube
was then applied to micro plate and the titre of the
neutralising  anti-streptokinase  antibodies  was
measured as described above.

RESULTS
Intra and Inter-Assay Variations of the Anti-
Streptokinase AntibodiesTitration Assay
The C.V. of intra-assay and inter-assay of the
titration test were 21% and 20 % respectively (Table
1).

The Levels Anti-Streptokinase Antibodies
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Table 1. Intra and inter-assay variations of neutralizing titration assay (the values are expressed in units/ml).

Number of Mean  Median S.D. C.V.
Assay
measurements
Intra-assay 12 73.3 80 156 %21
Inter-assay 7 74.3 80 15 %20
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Figure 1. In vitro effect of r-tPA on the titre of neutralising anti-streptokinase antibodies.

We previously showed that administration of
streptokinase in patients with AMI, as measured by
immunoassay, resulted in an immidiate fall in the
levels of anti-streptokinase antibodies.™

Administration of streptokinase also resulted in a
significant fall in the levels of neutralising anti-
streptokinase antibodies as measured by functional
neutralising titration assay. *°

The levels of isotype specific anti-streptokinase
antibodies in patients treated with r-tPA did not show
statistically significant changes as measured by
ELISA (Table 2).

However, quantitation of neutralising anti-strepto-
kinase antibodies showed a significant reduction in
post-treatment samples compared with pre-treatment
values at 15 minutes after administra-tion of r-tPA
(p<0.01, Table 2).
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Table 2. Pre-treatment and post-treatment (15 minutes)
mean values of 1gG, IgA, IgM and neutralizing anti-
streptokinase antibodies in patients treated with r-tPA
(The values are expressed in units/ml).

Isotype Pre- Post-
treatment  treatment
(n=10) (n=10)
1gG (ELISA) 51 5.6
IgA (ELISA) 0.4 0.5
IgM (ELISA) 8.3 9.4
Neutralising abs. (titration) 28 2.2

In Vitro Effect of r-tPA on Quantitation of
Neutralising Anti-Streptokinase Antibodies

When serial amounts of r-tPA were added to a
serum with known elevated levels of neutralising anti-
streptokinase antibodies (80 units/ml) a reduction in
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the measurable titre of these antibodies was observed
(Figure 1). The presence of 0.5 microgram/ml r-tPA
dropped the titre of anti-streptokinase antibodies in
the serum from 80 units/ml to 40 units/ml. In the
presence of 1.25 microgram/ml of r-tPA, the levels of
anti-streptokinase antibodies decreased to 20 units/ml.
From this point by increasing r-tPA the levels of anti-
streptokinase antibodies did not decrease (Figure 1).

DISCUSSION

Streptokinase is now commonly administered as
thrombolytic agent in patients with AMI. Strepto-
kinase promotes clot lysis and reduces the mortality
rate.”*®” With the same efficacy of r-tPA (4, 26),
although it is about 10 to 12 times cheaper than r-
tpa.>*’ One of the main disadvantages of strepto-
kinase administration is the streptokinase resistance
due to pre-existing anti-streptokinase antibodies as a
result of previous streptococcal infection or previous
treatment with this agent. These antibodies may
provoke hypersensitivity reactions or may reduce the
Iytic effect of streptokinase. ***3?*1%18 Many types
of methodologies have been employed to measure
anti-streptokinase  antibodies  responses;  radio-
immunoaassay, counter-current  immuno-electro-
phoresis, radial immuno-diffusion and EIISA have
been infrequently employed for detecting anti-
streptokinase antibodies; the latter being sensitive and
a reproducible technique.*?1:2>28.29

Neutralising anti-streptokinase antibodies titration
assay is a functional assay that measures these
antibodies by using the effect of these antibodies in
inhibiting the lysis of clots by streptokinase. In this
study the levels of isotype specific anti-streptokinase
antibodies (measured by ELISA) in patients treated
with r-tPA did not change after the administration
(Table 2). However, neutralising titration test in these
patients showed a significant reduction in the levels of
detectable antibodies at 15 minutes (p<0.01, Table 2).

In vitro study of the effect of r-tPA on the
guantitation of anti-streptokinase antibodies revealed
that the presence of administered r-tPA in the patients'
sera was responsible for these observation (Figure 1).
This effect of r-tPA, is through activation of
plasminogen since t-PA (usually released from
injured tissu) converts plasminogen to plasmin and
disolves the clot.”” The presence of r-tPA in sera
therefore results in a false low titre of anti-
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streptokinase antibodies and has not been reported
before. We did not look at the levels of anti-
streptokinase antibodies in these patients as long as
patients were treated with streptokinase but we could
conclude that due to clearance of r-tPA from the
circulation, the false low titre of anti-streptokinase
antibodies in these patients would be improved.

From this effect of r-tPA on the neutralising
titration funcional assay we assume that this assay is
unsuitable for clinical diagnosis of anti-streptokinase
antibody levels and alterations in coagulation system
due to other thrombolytic and anti-coagulants
treatment (i.e. heparin) may also interfere with assay
which gives false negative results. Moreover, this
method has a poor accuracy and reproducibility as we
showed by intra-assay and inter-assay variations
(Table 1).
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