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Presurgical colorectal cancer patients (n = 116) received single
intravenous infusions of 1 mg ofCYT-103 (OncoScint® CR103),
an immunoconjugate of monoclonal antibody B72.3, radiolabeled
with "'In. Following gamma camera imaging, 103 patients un-
derwent an operative procedure: 92 had primary or recurrent
colorectal carcinoma, 1 patient evaluated for recurrence of co-
lorectal cancer had a second primary malignancy (small cell lung),
and 10 patients had no demonstrable evidence of malignancy.
"'In-CYT-103 immunoscintigraphic findings were consistent
with the pathologic diagnoses for 70% of patients with colorectal
cancer and 90% of disease-free patients. Antibody imaging con-
tributed to surgical decision making through the detection of
occult disease (12% of patients) and the confirmation of localized,
potentially resectable disease without regional or metastatic
spread. Seven patients (6%) experienced adverse effects, pri-
marily fevers and itching, and 33% of patients developed anti-
bodies to murine immunoglobulin after administration of "'In-
CYT-103. The results of this study suggest that "'In-CYT-103
is a useful diagnostic tool for the presurgical evaluation of co-
lorectal cancer patients.

Tn HE PROGNOSIS OF patients with colorectal cancer
is related to the stage of disease at the time of
diagnosis.`'3 Thus the diagnosis of primary dis-

ease by barium enema, sigmoidoscopy, or colonoscopy
with biopsy should be followed by staging procedures to
determine the extent oftumor.4 Current systems for stag-
ing colorectal malignancies depend primarily on surgical
and pathologic findings. However there are limitations in
the surgeon's ability to detect disease during operation.5
An accurate, noninvasive method of staging colorectal
tumors would permit precise individual treatment to be
planned before surgery.2
One potential application in the presurgical staging of

colorectal cancer is the use of monoclonal antibodies di-
rected against tumor-associated antigens and radiolabeled
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with gamma-emitting isotopes. Such agents have been
administered to cancer patients to identify the anatomic
distribution ofa malignancy using immunoscintigraphy.6'7

Monoclonal antibody B72.3 has been investigated as a
tumor imaging agent because of its pattern of extensive
reactivity with mucin-producing adenocarcinomas and its
limited reactivity with nonmalignant adult tissues.8 Be-
cause TAG-72, the tumor-associated glycoprotein target
of monoclonal antibody B72.3, reacts with up to 94% of
colon adenocarcinomas, clinical studies of B72.3 im-
munoconjugates have been conducted in patients with
colorectal cancer.9-'2 In one study in which '3'I-labeled
B72.3 was administered intravenously to 20 patients with
colorectal cancer, 70% oftumor lesions demonstrated ra-
diolocalization that was at least three times that of the
surrounding normal tissue.9"0 In a second study con-
ducted by the same investigators," 8 of 12 patients had
positive gamma camera scans after intraperitoneal ad-
ministration of the radiolabeled monoclonal antibody; in
seven of these patients, the images showed an excellent
correlation with subsequent surgical findings. Importantly
tumor lesions detected in 3 ofthe 12 patients in the latter
study had been missed by conventional diagnostic tests.
In a separate series, '3'I- or "'In-labeled B72.3 was ad-
ministered to 30 patients being evaluated for recurrence
of colorectal carcinoma.'2 In this series immunoscintig-
raphy detected all five cases of local recurrence and three
of five cases of liver metastases.
We present the results of a multicenter clinical trial in

presurgical patients with primary and recurrent colorectal
carcinoma using "'In-CYT-103, an "'In-labeled im-
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munoconjugate of B72.3 prepared using a unique site-
specific conjugation method.'3 We have evaluated the
safety profile, imaging performance, and ability of this
investigational diagnostic agent to contribute to the man-
agement of presurgical patients with colorectal cancer.

Materials and Methods

Purified, cell culture-produced monoclonal antibody
B72.3 was obtained from Celltech Ltd. (Berkshire, United
Kingdom) and site specifically conjugated with the linker-
chelator complex, glycyl-tyrosyl-(N,E-diethylenetri-
aminepentaacetic acid)-lysine (GYK-DTPA; JBL Scien-
tific, Inc., San Luis Obispo, CA), at oxidized carbohydrate
sites on the constant region. 13 The resulting immunocon-
jugate, B72.3-GYK-DTPA (OncoScint® CR103 or CYT-
103; Cytogen Corp., Princeton, NJ), was concentrated by
ultrafiltration and the monomeric antibody fraction was
selected by gel filtration chromatography and filtered
through a sterile 0.22-,um filter. Single doses of 1 mg of
the CYT- 103 solution were aseptically filled into individ-
ual vials and stored at 4°C.

Presurgical, adult (.21 years old) patients with sus-
pected or biopsy-proved primary or recurrent colorectal
carcinoma were eligible for participation in this multi-
center study. All patients were required to provide written
informed consent, and the study protocol was approved
by the institutional review board of each participating
study site. Pregnant women and patients who either had
received antitumor therapy within the past 4 weeks, had
a Karnofsky performance status of less than 60%, had
previously received a murine antibody, or had a second
primary malignancy were excluded from the study.

Patients who fulfilled the enrollment criteria noted
above were administered single intravenous doses of 1 'In-
CYT-103. Doses ofradiolabeled antibody conjugate were
prepared by adding a buffered solution of approximately
5.5 mCi of1"1 InCl3 (Amersham Corp., Arlington Heights,
IL) to the vial containing the CYT- 103 dose. The solution
was mixed and incubated at room temperature for 30
minutes. The "'In-CYT- 103 was tested for free "'In using
an instant thin-layer chromatography procedure,'4 filtered
through a 0.22-,um sterile filter, and infused over approx-
imately 5 minutes.

Planar gamma camera images, including anterior and
posterior projections of the pelvis, abdomen, and thorax,
were obtained using large field-of-view cameras with par-
allel hole medium-energy collimators. Imaging was per-
formed on at least two occasions between 2 and 7 days
after "'In-CYT-103 administration and separated by at
least 24 hours. Single photon emission tomographic im-
aging was to be performed during one of the imaging ses-
sions. The gamma camera scans were interpreted pro-
spectively during the course of the clinical trials by the

on-site nuclear medicine physicians. The results of im-
munoscintigraphy and the findings of other presurgical
tests, including computed tomographic (CT) scans of the
abdomen and pelvis (95 patients), chest x-ray (101 pa-
tients), barium enema (28 patients), colonoscopy (56 pa-
tients), magnetic resonance imaging (6 patients), and
liver-spleen scan (12 patients), were recorded.

Surgery was to be performed after the completion of
the two imaging sessions. The surgeon was apprised of
the results of the presurgical workup, including the im-
munoscintigraphic findings. During surgery an attempt
was made to confirm with tissue biopsy all potential le-
sions indicated by the scanning procedures. Suspected ex-
tra-abdominal disease sites were evaluated using biopsy
procedures, as appropriate. Histopathologic examination
and immunohistochemical analysis to quantitate the
TAG-72 expression were performed on tissues obtained
during surgery or biopsy.

Baseline serum levels ofTAG-72 were determined using
the CA 72-4 Radioimmunoassay (Centocor, Malvern,
PA). Safety assessments included routine hematology,
blood chemistry, and urinalysis determinations and vital
sign measurements. Serum titers of human anti-mouse
antibodies were measured using the ImmuSTRIP
HAMA® Test System (Immunomedics, Warren, NJ), a
direct enzyme-linked immunosorbent assay. 5

Imaging performance parameters, including sensitivity,
specificity, and accuracy, were tabulated on a per-patient
and, when possible, per-lesion basis for antibody imaging
and CT scanning. The study sample size was sufficient to
estimate the sensitivities of immunoscintigraphy and CT
imaging within ±10%. The per-lesion sensitivity of im-
munoscintigraphy and CT imaging for liver and extra-
hepatic lesions was compared using McNemar's test.
Fisher's exact test and the extended Mantel-Haenszel
procedure were used to determine the effect of various
factors (e.g., tumor location and size, tumor antigen
expression, and so on) on imaging performance. Data are
expressed as means ± standard deviation, and statistical
significance is indicated by probability values of 0.05 or
less.

Results

Imaging Performance

A total of 116 patients were enrolled in this trial at 24
study sites. The patient population was predominantly
white (92%) and male (61%) and had a mean age of 64
years (range, 37 to 88 years). Sixty-two patients (53%)
were evaluated for primary colorectal cancer and 54 (47%)
were evaluated for recurrent disease. Each patient was
administered a single intravenous infusion of 1 mg of
CYT- 103 radiolabeled with 4.21 ± 0.68 mCi of" 'In. After
gamma camera imaging studies, 103 of the 116 patients
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underwent a biopsy or surgical procedure for diagnosis
and/or treatment. Surgical and histopathologic findings
revealed that 92 of these patients had colorectal adeno-
carcinoma, one patient evaluated for a recurrence of co-
lorectal cancer had a second primary malignancy (small
cell lung), and the remaining 10 patients were free of dis-
ease. The performance of immunoscintigraphy in these
patients, based on prospective interpretations of the
gamma camera scans by the nuclear medicine specialists
at each study site, is summarized in Table 1.

Antibody imaging correctly identified at least 1 surgi-
cally confirmed tumor lesion in 64 ofthe 92 patients with
adenocarcinoma (70% sensitivity), and antibody scans
were negative for 9 of 10 patients who were free of ma-
lignancy (90% specificity). Therefore antibody imaging
provided correct diagnoses for 73 of 102 patients, for an
overall accuracy rate of 72%. In addition the "'In-CYT-
103 did not localize to the small cell lung tumor in the
remaining patient, thus helping to rule out a recurrence
of colorectal carcinoma in this patient. In the 92 patients
with colorectal cancer, immunoscintigraphy detected 65%
of the adenocarcinoma lesions. Five additional areas of
abnormal antibody uptake consistent with tumor lesions
were evaluated histopathologically and found to be non-
malignant tissues. Of these false-positive findings, three
specimens were inflammatory lesions, one was a tubu-
lovillous adenoma, and one was normal tissue. Immu-
nohistochemical analysis, which was performed for three
of the five tissues, revealed that one of the inflammatory
lesions contained TAG-72 antigen, and the normal tissue
and one other inflammatory lesion did not contain
TAG-72.

"'In-CYT-103 immunoscintigraphy detected occult
disease, i.e., tumor lesions that were not detected by phys-

TABLE 1. Monoclonal Antibody (MAb) Imaging Performance in
Presurgical Patients Evaluated for Colorectal Carcinoma (n = 102)

Per Patient Analysis

% (No.) of Patients
Correctly Imaging

No. of Diagnosed by Performance
Patient Population Patients MAb Imaging Parameter

Patients with confirmed
adenocarcinoma 92 70% (64/92) Sensitivity

Patients who were
tumor-free at surgery 10 90% (9/10) Specificity

All evaluable patients 102 72% (73/102) Accuracy

Per Lesion Analysis

No. of Lesions Imaging
Detected by Performance
MAb Imaging Parameter

Lesion type
Confirmed adenocarcinoma 82/126 (65%) Sensitivity
Unconfirmed lesions 5 False positives

ical examination or by standard presurgical diagnostic
tests conducted before antibody imaging, in 11 of the 92
patients (12%) with surgically confirmed adenocarcinoma.
Six of these patients were being evaluated for suspicion
ofdisease recurrence based on clinical findings or elevated
carcinoembryonic antigen (CEA) levels. Occult lesions
were detected in five patients with primary colorectal can-
cer. In three ofthese patients, the antibody scans detected
more extensive regional or metastatic disease, including
bony metastasis, carcinomatosis, and a mid-abdominal
lesion. In the other two patients, antibody imaging cor-

rectly located primary tumor lesions that were not detected
by other presurgical diagnostic tests.
To delineate further the performance of" 'In-CYT- 103

immunoscintigraphy in colorectal cancer patients, im-
aging performance in various subgroups of patients and
imaging sensitivity for the detection of various subsets of
lesions were examined (Table 2). The accuracy of im-
munoscintigraphy was similar in patients with primary
and recurrent disease. The influence ofprevious adjuvant
therapy on antibody imaging performance also was in-
vestigated. Eleven patients had received previous radiation
therapy and 16 received previous chemotherapy. Most
patients had discontinued these adjuvant therapies more
than 1 year before "'In-CYT-103 administration and
none ofthe patients received antitumor treatments during
the 4 weeks preceding infusion of the radiolabeled anti-
body conjugate. The data showed that antibody imaging
performance in this subset of patients was similar to that
in patients who did not receive previous adjuvant therapy.

In 10 patients with elevated CEA levels and negative
presurgical workups, antibody imaging detected surgically
confirmed occult lesions in four patients and confirmed
the negative workup in three patients who were noted at
surgery to have no evidence of tumor recurrence. In the
remaining three patients, antibody imaging, as well as

standard diagnostic procedures, failed to identify the sur-

gically confirmed recurrence.

Antibody scan findings confirmed the absence of ad-
ditional disease in 18 of 22 patients with isolated pelvic
or liver recurrences. Importantly immunoscintigraphy
detected extra-abdominal disease, including lesions in the
lymph nodes (1), lung (3), bone (6), and brain (1), in 9
patients. Adenocarcinoma at these extra-abdominal sites
was confirmed through biopsy of lung (2) and bone (1)
in 3 of these patients. Brain (1) and/or bony lesions (3)
initially identified by antibody imaging were detected by
follow-up diagnostic tests in another 3 patients; the ab-
normal radiolocalizations noted for the 3 remaining pa-
tients were not explored surgically or examined by other
imaging modalities.

Imaging sensitivity tended to be higher (p = 0.10) in
patients with positive (85%) versus negative (63%) serum

titers of TAG-72 (Table 2). The sensitivity of antibody
imaging increased significantly (p = 0.04) with the TAG-
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TABLE 2. Influence of Various Factors on
Antibody Imaging Performance

Antibody Imaging
Group/Parameter Evaluated Performance

A. Status of patient's disease
Primary disease Accuracy = 74% (45/61)
Recurrent disease Accuracy = 68% (28/41)

B. Patients with isolated recurrences Confirmed isolated
in the pelvis or liver disease in 82% (18/22)

C. Patients with elevated CEA levels Accuracy = 70% (7/10)
and negative presurgical
workups

D. Prior adjuvant therapy?
Yes Accuracy = 70% (14/20)
No Accuracy = 72% (59/82)

E. Preinfusion serum TAG-72 titers
Positive (.10 U/mL) Sensitivity = 85% (17/20)
Negative Sensitivity = 63% (39/62)
Not evaluated Sensitivity = 80% (8/10)

F. Percentage of tumor cells that
expressed TAG-72

<5% Sensitivity = 48% (10/21)
25% and <50% Sensitivity = 65% (31/48)
.50% Sensitivity = 79% (15/19)
Not evaluated Sensitivity = 68% (26/38)

CEA, carcinoembryonic antigen.

72 antigen content of the tumor. Although the sensitivity
ofimmunoscintigraphy was somewhat lower for the small
tumor lesions, the antibody scans detected 50% (6 of 12)
of lesions measuring 2 cm or less. Furthermore no statis-
tically significant correlation was detected between im-
aging sensitivity and lesion size.

Eighty-five of ninety-two patients with surgically con-
firmed colorectal carcinomas, the patient with small cell
lung cancer, and 9 of the 10 patients who were tumor-
free at surgery were evaluated by CT imaging as well as
by immunoscintigraphy. In these patients CT imaging
correctly identified tumor lesions in 66% (56 of 85) of
patients with surgically confirmed adenocarcinoma, and
CT scans were negative for 8 of 9 patients (89%) found
to be tumor free at surgery. Thus CT imaging provided
correct diagnoses for 64 of the 94 patients evaluated, for
an overall accuracy rate of 68%. In addition a CT scan
detected abdominal and chest disease in the patient with
small cell carcinoma of the lung. In the 85 patients eval-
uated by both imaging modalities, the per-patient accuracy
(69% versus 66%) and the overall per-lesion sensitivity
(Table 3) of antibody and CT imaging were numerically
similar. However immunoscintigraphy correctly identified
tumor lesions in 17 patients with negative CT scans, and
CT imaging detected tumor in 14 patients with negative
antibody images (Fig. 1). Thus, although the populations
for whom CT and antibody imaging detected surgically
confirmed tumor lesions overlapped, they were not iden-
tical. Furthermore the aggregate findings of CT and an-
tibody imaging correctly identified tumor lesions in 73 of
the 85 patients (86%) who were subsequently found to
have surgically confirmed adenocarcinoma.

Although the overall performance ofCT and antibody
imaging was similar, antibody imaging detected a signif-
icantly (p = 0.02) greater percentage oflesions in the pelvis
and in other extrahepatic areas, whereas CT imaging de-
tected a significantly (p = 0.002) greater proportion of
liver lesions (Table 2).

Patient Management

The impact of antibody imaging on patient manage-
ment was assessed in a subset ofpatients (n = 69) through
the use of questionnaires completed before and after sur-
gery. Based on the surgical and histopathologic findings,
the investigators considered immunoscintigraphy to have
been beneficial or very beneficial for 26% of the patients
(Table 4). In these patients the antibody scans detected
previously occult lesions, confirmed the existence of lo-
calized disease without regional or metastatic spread, in-
dicated that abnormal findings on other diagnostic tests
corresponded to adenocarcinoma, and made a diagnosis
of recurrent colorectal cancer less likely in a patient with
a second primary malignancy (small cell lung cancer).
The antibody scans of two of these patients are provided
in Figures 2 and 3. Immunoscintigraphy was considered
negative or very negative in the management of two pa-
tients; in these cases the antibody scan failed to localize
the primary tumor lesion of one patient and a false-pos-
itive finding in the liver on the other patient's scan led to
the performance of a contrast CT of the abdomen and a
liver-spleen scan, which failed to confirm the result.

Safety

All 1 16 patients enrolled in the trial were evaluated for
safety. Seven patients (6%) experienced a total of nine
adverse effects that were considered possibly or probably
related to "'In-CYT- 103 administration. The most fre-
quent adverse reactions, each experienced by three pa-
tients, included fevers and itching. In addition one patient
each experienced mild hypertension, queasiness, and an-

TABLE 3. A Comparison ofthe Detection Rates ofAntibody and
CT Imagingfor Various Adenocarcinoma Lesions

Sensitivity by Lesion Location
Imaging Overall
Modality Pelvis* Livert Other* Sensitivity

Antibody scans 74% 54% 68% 66%
(29/39) (20/37) (27/40) (76/1 16)

CT scans 59% 86% 48% 64%
(23/39) (32/37) (19/40) (74/1 16)

* Per lesion sensitivity of antibody imaging for disease located in the
pelvis and other extrahepatic sites is significantly (p = 0.02) greater than
that ofCT imaging.

t Per lesion sensitivity ofCT imaging for liver lesions is significantly
(p = 0.002) greater than that of antibody imaging.
CT, computed tomograph.
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FIG. 1. A comparison of the populations of patients with surgically con-

firmed colorectal cancer who were correctly diagnosed by antibody and/
orCT imaging. A total of85 patients with adenocarcinoma were evaluated
by both imaging methods.

gioedema. All of these adverse reactions resolved spon-
taneously or with appropriate treatment, and none ofthese
signs or symptoms was considered serious. No clinically
significant laboratory abnormalities related to the 'In-
CYT-103 infusions occurred during this study.

HAMA Response

Pre- and postinfusion serum samples were obtained
from 95 of the 1 16 patients; these samples were evaluated
for the presence ofantibodies to murine immunoglobulin
(HAMA). All patients were HAMA-negative before "'In-
CYT- 103 administration, and 31 ofthe 95 patients (33%)
developed positive HAMA titers after infusion.

Discussion

An ideal diagnostic approach for colorectal cancer
would combine high sensitivity and specificity for primary
or locally recurring colorectal tumors with the ability to
detect accurately regional and distant metastases. This
would include the detection of tumor deposits in lymph

TABLE 4. Investigators' Assessments ofthe Impact ofMonoclonal
Antibody (MAb) Imaging on Patient Management

Effect of the MAb Scan Findings
on Management of the Patient No. (%) of Patients

Very beneficial 6/69 (9%)
Beneficial 12/69 (17%)
No effect 49/69 (71%)
Negative 1/69 (1%)
Very negative 1/69 (2%)

FIG. 2. Planar images, acquired 72 hours after "'In-CYT-103 adminis-
tration, of patient who presented with liver lesions and no known primary
lesion. Antibody scan suggested colon primary, detected liver lesions,
and also identified multiple bony metastases in the right shoulder, left
posterior rib, and pelvis. Biopsy findings confirmed the presence of ad-
enocarcinoma in liver and bone (rib). The previously scheduled placement
of an intrahepatic artery catheter was not performed.

nodes and other soft tissues in the abdomen and retro-
peritoneal area that are commonly missed by currently
available diagnostic tests.2 Importantly any new modality
must be able to influence the management of patients
with colorectal cancer and compete with other diagnostic
approaches in terms of relative cost and ease of use as
well as sensitivity and specificity.'6 Such a procedure could
be useful for the evaluation ofboth primary and recurrent
disease patients. During the initial workup, this modality
would be used for presurgical staging, thus assisting in
planning and, potentially, in altering the operative ap-
proach. The identification of occult disease in patients
who are scheduled for second-look surgery for suspected
recurrence could help define the surgical procedure to be
undertaken. Of special interest in this regard are patients
with presumed isolated, resectable disease and patients
with increasing serum CEA levels and negative presurgical
workups. 17
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FIG. 3. Posterior planar images, acquired 48 hours after infusion, of
patient evaluated for recurrence of colorectal adenocarcinoma. The an-

tibody scan demonstrated that the pelvic mass detected by computed
tomographic and magnetic resonance imaging represented a localized
recurrence. These findings were confirmed at surgery.

The results of this multicenter clinical trial suggest that
'In-CYT- 103 immunoscintigraphy can provide infor-
mation that is complementary to that derived from stan-
dard diagnostic modalities and can contribute beneficially
to the management ofpresurgical patients with colorectal
carcinoma. Beneficial patient management effects were

noted for both primary and recurrent disease patients. In
a previous report, the management benefits related to ad-
ministration of an "'In-labeled anticarcinoembryonic
antigen-imaging agent were chiefly noted in patients with
recurrent colorectal cancer.'7

Importantly, antibody scans detected occult tumor le-
sions in 11 of 92 patients with surgically confirmed ade-
nocarcinoma. Six were patients who were being evaluated
for surgical removal of disease recurrence. The ability to
assess more accurately the extent ofdisease in this patient
population is important because a potentially curative
procedure may be undertaken in recurrent disease patients
with localized disease.'8" 9 Alternatively the identification
of unresectable disease may result in selection of more
appropriate nonsurgical treatments, such as radiation or

chemotherapy. Immunoscintigraphy also identified occult
lesions in five patients with primary colorectal cancer. In
these patients antibody imaging either detected more ex-

tensive disease or was the only presurgical test that cor-

rectly located the primary tumor. These findings could
have a significant effect on surgical decision making, and
these results suggest that the value of antibody imaging
in the management ofpatients with colorectal carcinoma
is not restricted to patients with recurrent disease.

"' In-CYT-103 immunoscintigraphy provided accurate
diagnoses for 7 of 10 patients with elevated CEA levels
and otherwise negative presurgical workups. In four of
these patients, antibody imaging detected occult lesions
and the antibody scan findings confirmed the negative

workup in three patients with no evidence of recurrent
disease at surgery. In the remaining three patients, im-
munoscintigraphy and standard diagnostic procedures
failed to detect the surgically confirmed recurrence. Sim-
ilar results have been reported using "'In-labeled ZCE-
025, a monoclonal antibody directed against CEA.20 The
authors reported that radiolabeled ZCE-025 provided ac-
curate diagnoses in 12 of 13 colorectal cancer patients
with elevated CEA levels and negative radiologic workups.
Taken together these findings indicate that immunoscin-
tigraphy with radiolabeled monoclonal antibodies may
substantially contribute to the evaluation ofpatients with
increasing CEA levels who are at high risk for recurrence
of colorectal cancer and for whom a major operative pro-
cedure is contemplated.
The assessments of the patient management impact of

"'In-CYT-103 immunoscintigraphy corroborated the
imaging performance findings for the study population
and for various subgroups of patients. The antibody scan
findings contributed beneficially to management decisions
in 18 of69 patients (26%) evaluated. Antibody scans con-
tributed equally to the management of primary and re-
current disease patients. In general beneficial ratings were
assigned in cases in which antibody imaging either de-
tected previously occult lesions, which were later docu-
mented at surgery, or confirmed localized disease in pa-
tients scheduled for curative resections. In the two patients
(3%) with negative patient management ratings, the an-
tibody images failed to detect the primary tumor in one
case and suggested additional imaging tests, which failed
to confirm the abnormal radiolocalization, in the other.

Although the sensitivity and specificity ofantibody im-
aging were similar to those ofCT scanning, it is interesting
to note that antibody imaging correctly identified tumor
lesions in 17 patients with negative CT scans, and CT
scans correctly identified tumor lesions in 14 patients with
negative antibody images. In the population studied, CT
was superior for detection of hepatic lesions, whereas im-
munoscintigraphy was superior for extrahepatic disease,
including extra-abdominal lesions and those in the mid
abdomen and in the pelvis, an area where CT imaging is
purported to be helpful.2' These results suggest that the
use of a combination of these two presurgical diagnostic
tests, each of which is particularly useful for evaluating
certain anatomic regions, can provide complementary in-
formation and greater overall accuracy than either test
used alone.
No serious clinical toxicity was observed in this mul-

ticenter trial. As noted one in three patients infused with
"'In-CYT- 103 developed positive HAMA titers after in-
fusion. In this single-infusion study, all patients were

HAMA negative before infusion ofthe study agent; there-
fore the impact of circulating HAMA on the safety and
efficacy of "'In-CYT-103 was not evaluated. Published
literature suggests that the clearance of monoclonal an-

123Vol. 214 - No. 2



124 DOERR AND OTHERS Ann. Surg. August 1991

tibody-based products may be increased in patients with
detectable levels ofHAMA.22 However preliminary results
indicate that these agents can be readministered safely in
the presence of circulating HAMA and that diagnostic
images have been obtained following repeated adminis-

23,2tration. 24 A study is in progress to investigate repeated
administration of "'In-CYT-103 in patients with colo-
rectal carcinoma.
The limited clinical toxicity observed for this agent

combined with its demonstrated ability to contribute
beneficially to patient management decisions through de-
tection of primary and recurrent colorectal tumors, in-
cluding occult lesions, indicate that "'In-CYT-103 is a
useful tool in the presurgical evaluation of colorectal can-
cer patients.
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