
EDITORIAL
Will a RadiolabeledAntibodyReplacelndium-111-Plateletsto
DetectActiveThrombus?
^T^he article by Stratton et al. (l ) in

M. this issue of the Journal calls at
tention to a persistent challenge facing
nuclear medicine: the quest for a reli
able imaging agent to detect active and
mature thrombi that will contribute to
clinical and therapeutic decisions.
Since the late 1970s, n'in-labeled

platelets have provided physiologic
data of platelet survival and sequestra
tion, affording useful data for thera
peutic decisions in patients with low
platelet counts (2-5). Indium-Ill

platelets have also provided a physio
logic imaging technique to assess
platelet deposition at atherosclerotic
plaques (6,7), at angioplasty sites
(8,9), and in vascular grafts (9,70), as
well as to detect active arterial and
venous thrombi (11-16).

Nevertheless, a less cumbersome,
noninvusive imaging test that can di
agnose active thrombi amenable to an
ticoagulant and/or thromborytic ther
apy is needed. Currently, the use of
labeled platelets is the only FDA-ap

proved functional imaging technique
for detection of active thrombus for
mation. The labeling procedure re
quires up to 2 hr, and imaging delays
of 6-24 hr for venous thrombi and 3-4

days for arterial thrombi are required
to achieve diagnostic results with
out using background subtraction
(9,15,16). Therefore, a rapid and spe
cific imaging technique is needed to
provide a more practical clinical test.

There are several labeled monoclo
nal antibodies (Mabs) specific for plate
lets and fibrin that have been evaluated
as thrombus imaging agents, and some
have undergone clinical trials (17-31).

Other articles have discussed some
of these thrombus-specific antibod
ies (21,32,33). The type of investiga-
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live model, species specificity, target-
to-background ratios and absolute

binding are all key factors in the de
velopment of clinically useful radio-

pharmaceuticals.
To date, labeled T2Gls Fab' antifi-

brin antibody has undergone the most
extensive clinical testing and has
shown a relatively low human anti-

mouse antibody (HAMA) response
(23,24). Animal studies have shown
localization of this antifibrin antibody
in both acute venous and arterial
thrombi when there is active fibrin
deposition (18,23). However, this an
tibody does not bind to fibrin degra-

dative products, which are formed
within hours of acute thrombus forma
tion.

In addition, Mabs specific for plas-
min-digested fibrin, including GC4,

15C5, and 3B6/22, have shown prom
ise as thrombus imaging agents
(22,25-27). Bini et al. (25,29) con

ducted an immunohistochemical study
comparing the binding and specificity
of T2Gls and GC4 for fibrin in various
disease states, including atherosclero
sis, renal disease and neoplastic
growth. Plaques of all ages showed
considerable binding of both of these
Mabs. The T2Gls antibody bound to
areas of acute thrombosis, whereas
GC4 bound to the more advanced
thrombotic regions. These findings
make it unlikely that the T2Gls anti
body will achieve significant localiza
tion in older thrombi, which are of
clinical importance.

There are several potentially impor
tant clinical uses for a noninvasive im
aging technique which could detect
active arterial and venous thrombi.
Cerqueira et al. (30) have shown that
acute arterial thrombi can be visual
ized in dogs within 2 hr of injection of
"Tc-labeled T2Gls antifibrin anti

body. Stratton and associates
(10-12,34) have had additional expe

rience with the use of platelet imaging

in various clinical situations. The cur
rent clinical article compares the re
sults of T2Gls antifibrin imaging to
those of 1HIn platelet scintigraphy in
patients with large vessel "chronic"

arterial thrombi: 13 of the 18 were in
vascular grafts, three in aneurysms
and two in the left ventricle (1 ).

This study is one of a few that com
pares a potential clinical radiopharma-
ceutical with a proven functional ra-

diotracer technique, as well as with a
structural imaging technique, in the
same patient. Most clinical scinti-

graphic studies of active thrombus for
mation have compared a radiotracer
with a structural test such as contrast
venography and/or ultrasonography.
The results of this clinical trial show
that T2Gls antibody scintigraphy was
less likely to detect "chronic"
thrombi than H1In platelet scintigra

phy. It would be useful to know if the
patients with a positive T2G1 and a
positive platelet scan had a higher in
cidence of complications compared
with those with only a positive platelet
scan. Patients with a positive T2G1
scan were likely to have active throm
bus propagation and thus would be
more likely to have embolie and/or
other complications.

To date, there has been little clinical
success in imaging arterial thrombi
with a radiotracer technique. The op
timal technique should have good
thrombus affinity, low background ac
tivity and a stable radiolabel. It should
also be easy and rapid to perform and
have high thrombus (embolus) specific
ity. Current research includes: investi
gating the use of smaller antibody-
based segments with single-chain

antibodies (35) or molecular recogni
tion units (MRUs), which are synthetic
amino acid replications of antibody
binding regions (36), and two-step ap

proaches, for example, utilizing the
high binding affinity of streptavidin for
the vitamin biotin (37,38).
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These new techniques are designed
to obtain optimal target-to-nontarget
activity ratios by fast renal clearance
of the radioactive agent and to help
reduce patient radiation exposure by
reducing background levels com
monly found with radiolabeled anti
bodies and their fragments. Radiola
beled synthetic amino acid replications
of the active binding region of an an
tibody or an analog have been used in
animals to image deep vein thrombi
and pulmonary emboli (39-41 ).

Radiolabeled thrombus-binding pep-
tides have shown potential to detect
active thrombi (36,39-43). Peptides
have the theoretical advantage of
rapid blood clearance and are less im-
munogenic than murine antibodies. In
general, however, peptides have had
low thrombus affinity and rapid renal
clearance, resulting in low absolute
thrombus accumulation. In animal
studies, 123I-bitistatinhas shown good

absolute binding to thrombus and
rapid blood clearance, allowing detec
tion of deep vein thrombi and pulmo
nary emboli (40).

In summary, antifibrin antibodies
have shown the greatest clinical utility
to detect active venous thrombus for
mation. Antiplatelet antibodies hold
promise for detection of both active
arterial and venous thrombus forma
tion. They may also be of value to
monitor thrombus dissolution, but fur
ther clinical testing is needed. Pep
tides have also shown promising re
sults, but have not yet undergone
extensive clinical trials.
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ERRATUM
Due to a production error, a formula in the article "Evaluation of Throm-

bocytopenia in Patients Treated with Rhenium-186-HEDP: Guidelines for
Individual Dosage Recommendations" by J.M.H. de Klerk et al. (JNucÃMed

1994;35:1426-1428) was printed incorrectly. The formula should be:

Dosage (MBq) =

BSA * [(1 - 75/baseline count) * 100 - 0.714 * BSI + 0.008 * BSI2 - 2.994]

0.018 * 1.73
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