
I

(nonsurgical) methods for detection of regional lymph
nodes and distant metastases.

In this study, we have used the monoclonal antibody
(Mab) B72.3 labeled with@@ â€˜Into determine its safety,
pharmacokinetics, and biodistribution when injected in
travenously in women with breast cancer. The purpose of
the study was to determine the sensitivity of the â€œIn
B72.3 and its accuracy in detection of the primary lesion
and the metastatic breast cancer in the regional lymph
nodes, as well as distant metastases if any, using immu
noscintigraphy and tissue analysis and to measure human
antimurine antibody (HAMA) response in these patients
at various doses of the conjugated antibody. In addition,
pharmacokinetics of â€˜â€˜â€˜In-B72.3and urinary excretion
studies were performed to determine whether the antibody
dose affects the in vivo behavior ofthis reagent.

MATERIALS AND METHODS

Antibody
Mab B72.3 was developed by Schlom et al. (2â€”7)at the

National Cancer Institute and found to react with gastrointestinal,
breast, ovarian, and lung tumors (8â€”14).It is a munne Mab of
the IgO, subclass,which reacts with a 200-400,000 molecular
weighttumor-associatedglycoproteinantigen referredto as TAG
72 (15-19) found in certain human colon and breast carcinoma
celllinesand biopsymaterial(20-26). MabB72.3hasbeenshown
to reactwith 80% of needle-biopsy aspiratesof breastcancer but
not with normal tissue(2,3,15).However,there are severalother
tumors which expressthe TAG-72 antigen including 96%of non
small cell lung cancers, 100% of common epithelial ovarian
cancers,80% of colon cancersas wellas pancreatic,gastric,and
esophagealcancers (15,27). The antibody was prepared from
hybridomas in ascites fluids or cell culture and was purified by
filtration, salt fractionation, and chromatography to remove con
taminants.

Conjugation and Labeling
To label the Mab B72.3 with â€˜â€˜â€˜In,a site-specific method of

Rodwellwas chosen (28) usingcovalent chemistryand the car
bohydrate moieties on the constant part of the antibody. The
resultant Mab B72.3-GYK-DTPAsolution was sterilizedby fil
tration, aseptically filled into glass vials (Cytogen Corp.) and

Sixteen patients with primary breast cancer were studied with
a pancarcinomamonoclonalantibodyB72.3,anlgG1molecule
directed against tumor-associated glycoprotein (TAG-72)
presentin severaltumors.Fivemillicunesof 111Inwas used
to label0.2 mg (sixpatients),or 2 mg (sixpatients),or 20 mg
usingthe site-directedbifunctionalDTPAmethod(at carbo
hydrate moiety).Digital, planar, and SPECTimages were
obtainedat 2, 48, 72 and96 hr whenpossible.HAMAlevels
were obtainedbeforethe Mab infusionand at 1, 3, and 6 wk
postinfusion. Fourteen of 14 known primary breast lesions
weredetectedby imaging(100% sensitivtty).Two fibrocystic
lesionswere negative.Sevenof 14 patientshad lymphnode
metastasesby histologicmethods, but all were missed by
radioimmunoscintigraphy.Tumor uptake of Mab ranged
0.00054Â°kâ€”0.0038%of the ID/g.The tumor-to-normal breast
tissue ratio was 4.3 Â±0.91 (mean Â±s.e.m.). Lymphnodes
localizationof 111ln-B72.3by tissue analysiswas similarfor
tumor-bearingand normalnodes(0.0039Â±0.0023 versus
0.0025 Â±0.0019). Pharmacokinetics revealed mean plasma
half-lifeof 33.3â€”41.2 hr for the differentdoses.Therewas no
statistical difference between any of the pharmacokinetic
parametersof differentdoses. HAMAwas positiveonly in
17% of the patients.The study suggeststhat this antibody
has 100% sensitivity for primary breast cancers, but very
poor detectionrate of metastatic lesions in axillary lymph
nodes; thus making it of questionable value in the initial
stagingprocessof this disease.
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reast cancer is the most common cancer in women
except for skin neoplasms. Approximately 44,000 women
die of metastatic breast cancer (1) every year and its
incidence is 150,000 per year. Accurate staging is ex
tremely important in selecting appropriate treatment op.
tions. There is much interest in developing noninvasive
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transported to our laboratory for the final step of labeling with
â€˜I â€˜In.

Quality control included a rapid thin-layer chromatography of
the final product. A radiochemical purity of 95% or greater was
required for use. The immunoreactivity of the antibody B72.3

was not reduced.

Patients
Sixteen female patients with biopsy-proven, operable breast

cancer were studied prior to total mastectomy (Stage I, II, or III
disease).Patientswith StageIII treated with preoperativechemo
therapy were eligible only ifthey had the last cycle of chemother
apy at least 3 wk prior to the study. All the patients had adequate

hematologic, renal, and hepatic function. Patients with collagen
vascular disease or vasculitis or cardiac or central nervous system
diseasewere excluded,and so were pregnant patients, patients
who had prior treatment with non-human antibodies, and pa
tients who tested positive for HAMA.

All patients signed an informed consent indicating the inves
tigationalnature of the study, whichwas approvedby the Insti
tutional Review Board (Surveillance Committee) of the Univer
sity of Texas M.D. Anderson Cancer Center.

Study Outline
Patients were divided into three groups according to the total

dose of the antibody given. Group I (six patients) were given 0.2
mg and Group II (six patients) were given 2 mg and the rest were
given20 mg of antibody. Whateverthe antibody dose used, the
total amount was labeled with 5 mCi of â€˜â€˜â€˜Inby the site specific
GYK-DTPA method (28). In each case, the dose was infused
intravenously through an infusion pump over 1 hr in 100 ml of
sodium chloride with 1% human serum albumin. Surgerywas
scheduled for 5â€”8days following the antibody infusion.

All patients received an intradermal skin test of 0. 1 @gof the
unlabeled dose and observed for 30 mm for hypersensitivity
reaction prior to infusion of 1ml test dose ofthe labeled antibody.
Following an additional 30-mm observation, the total dose was
administered. Vital signs were monitored and recorded prior to
infusion and at 30-mm intervals until stable and then every 4 hr
for 12 hr.

Imaging Schedule
Total-bodyanterior and posteriorgamma camera digital im

ages were obtained within 2 hr of completion of infusion of the
radiolabeledantibodyand againat 24, 48, and 72 hr, and when
ever feasible, at 96 hr as well. Multiple planar digital spot views
were also taken including anterior and posterior views of the
chest, abdomen, and pelvis using a 256 x 256 matrix for 7 mm
per imageand oblique viewsof the breast. Radioactivemarkers
were used to identify the nipple. SPECT of the chest and upper
abdomen combined was obtained for three-dimensional localiza
tion of the lesions in the breast and identification ofany positive
axillarylymph nodes. SPECTimageswere acquired for 360Â°at
64 x 64 matrix using 128stopsof 30 seceach.

Pharmacokinetic Studies
Bloodsampleswerecollectedprior to the Mab infusionand at

5, 15, 30, 45, 60, 90, 120, and 240 mm after the end of Mab
infusion and then at 24 hr, 48 hr, and at 72 hr. Urine was
collected at 0â€”2hr, 2â€”24hr, and 24â€”48hr post-Mab infusion.
After recording the total volume of urine, a l0-ml aliquot from
each specimen was stored for analysis. For pharmacokinetic
studies, duplicate l00-@laliquots ofplasma or urine were counted

in a Packard gamma counter(Model 5360). In addition, duplicate
l0-@laliquots ofthe original infusate were counted to determine
total cpm administeredand to serveasa decay-correctioncontrol.
The values were subjected to non-linear regression analysis for
calculationof standard pharmacokineticparameters.

Quantitation of 1111n-B72.3Uptake in Tumor
Mastectomy was performed on all but one patient and explo

ration ofaxillary lymph nodes was undertaken. Tissues from the
primary tumor and lymph node metastases,as well as normal
breast and regional lymph nodes, were weighed and counted in
the gamma counter and results were expressed as the percent of
injected dose per gram (%ID/g) of tissue. Similar ratios were
calculated for positive and negative lymph nodes.

Measurement of TAG-72 Antigen Expression
Biopsyspecimensobtained from 10 of the 14 patients were

examined for TAG-72 antigen using an immunoperoxidase tech
nique. Freshly cut sections of breast tumor and lymph nodes
were incubated for 1 hr with normal goat serum to block non
specific binding ofsecondary antibody, washed in Triton X-l00/
PBS,incubated with biotinylatedgoat anti-mouseserum for 20
mm, rewashed, incubated with avidin-biotin horseradish peroxi
dasecomplexfor 20 mm, rinsed in bufferand then developedin
diaminobenzidine tetrahydrochloride (DAB) for 5 mm, counter
stained, cleared, and mounted. Serum levels of TAG-72 were
measured in all patients at the Cytogen Corporation Laboratory
using an RIA method, except the one patient who was HIV
positive.

Measurement of HAMA
HAMA were measured using a â€œsandwichâ€•ELISA method

(IMMUSTRIPHAMATestSystem)developedby Immunomed
ics (31). Values above 0.4 @ig/mlwere considered positive. Blood
samplesweretaken prior to the antibody infusion,at 24 hr after
the infusion, and also at 1, 3â€”4,and 6â€”7wk after infusion.

RESULTS

Imaging Results
Fifteen ofthe sixteen patients underwent breast surgery.

One patient did not have surgery and another patient had

FIGURE 1. An anterior
planar, digital image taken at
96 hr followingintravenousin
jection of 5 mCi 111ln-B72.3
Mabshowinga primarybreast
cancerlocalizationontheright
side(arrow).Notethe signifi
cant liver uptake(doubleax
row) of the antibody.Blood
poolwasstillpresentat 96 hr
(arrow head). Bowel activity
wasminimalwiththisantibody.
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FIGURE 2. In some patients, special
viewswereneededbeforethe abnormal
uptake by the breast lesioncould be con
fidentlyidentified:(a)rightanterioroblique
and(b)leftlateralviewsinanotherpatient
show the abnormaluptake (arrows)of
111ln-B72.3by the breast cancer.

two lesions that were not malignant. All fourteen primary
breast lesions were detected with the â€˜â€˜â€˜In-labeledB72.3
(100% sensitivity) (Figs. 1 and 2). The normal nipple was
visualized in more than half of the patients (Fig. 3). The
two benign lesions (fibrocystic disease) remained as true
negative. Seven patients had lymph node metastases, but
none were detected with radioimmunoscintigraphy. There
was one false-positive lymph node uptake in the axilla
(Fig. 4). This was negative for tumor histologically (Table
1). There were four other lymph nodes with histologically
proven tumor, but negative scans. The sizes of the breast
lesions removed at surgery ranged from 1.2 cm to 2.5 cm
in diameter, except one of them which was 4.3 cm; and
those for the lymph nodes ranged from 0.3 cm to 1.5 cm.
We were able to detect three metastatic lesions that were
previously not known to be present, one each in the skin,
bone, and lymph node (Fig. 5). These turned out to be
true lesions on retrospective and follow-up examinations.

Tissue Counts and Radiolocalization Index
The results ofthe in vitro studies are shown in Table 2.

There was no significant difference (p>O.05) in the average
tumor uptake in %ID/g between patients receiving 0.2 mg
(0.001 1 Â±0.0003), 2 mg (0.0025 Â±0.00075), or 20 mg

FIGURE 3. Thisanteriorobliqueviewwas acquiredat 72 hr
postintravenousinjection of 111In-B72.3.Normal localization is
notedintheleftnipple(arrow)whichis separatefromtheabnor
mal tumor uptake (arrow head).

(0.00 14 Â±0.000 1) of Mab. Despite low uptake of radiola
beled B72.3 in breast tumor, the ratio of %ID/g in tumor
versus normal breast tissue was quite favorable, averaging
5. 1 for patients receiving 0.2 mg and 2.9 for patients
receiving 20 mg Mab. There was a wide range of Mab
uptake in nodes containing microscopic tumor (0.0015 Â±
0.001 1 %ID/g); moreover uptake in negative nodes was
equivalent to that in positive nodes (Table 2). Of 10 breast
cancer specimens analyzed for TAG-72, 6 were positive
and 4 were negative for an overall sensitivity of only 60%.
Likewise three of five nodes (60%) that contained tumor
were positive for TAG-72 antigen. On the other hand,
80% of tissues that were negative for tumor (including
benign fibroadenomas and negative nodes) were negative
for TAG-72. Overall, there was a weak correlation between
cpm in tumor and positivity for TAG-72 antigen. Serum
TAG-72 assay was negative (less than 100 U/ml) in all 14
patients tested.

Pharmacokinetic Results
The pharmacokinetic clearance of In-i 11 B72.3 from

plasma is shown in Figure 6. The clearance profile for all
patients at all dose levels closely fit (rbO.95) a one

FIGURE 4. This patientmanifestedabnormaluptake in the
lymphnodesinthe leftaxilla(arrow).However,thiswas a false
positivecase, since the tissue histologywas negativefor tumor.
Unfortunately,this antibody missed on scanning axillary lymph
nodeswasknownto bepositivefor tumoronhistology.
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ScanfindingsImaging
sensitivitySite

TP TNFP FN no. (%)

t Documented by surgery/biopsy.

S Radiographic conformation of F/U.

TP= true-positive,TN= true-negative;FP= false-positive,and
FN= false-negative.

Tumoraverage
Normalbreast

Mab uptake' uptake
dose (%ID/g x i0@) (%ID/g x 10@)Average

T:N
ratiotPositive

nodest
(%ID/gx 10@)Negative

nodes
(%ID/gxi03)0.2

1.13Â±O.30@ 0.22Â±0.045.12.8 Â±2.55.9 Â±5.3'2
2.50Â±0.75 0.64Â±0.083.9â€”2.7 Â±0.420
i.40 Â±0.10 0.48Â±0.092.9i.5 Â±01.8 Â±0.2a

cP@/@ tumor@@ and %ID/g = %lD/g x iO@.

cpminjectedt
T:N = ratio % ID/g tumor: normal breastlocalization.S
Positive nodes (i.e., those containingtumor).Â§

All values are mean Â±s.e.m.I

One patient had a high uptake of 27 x i0@ giving the high mean.

TABLE 1
Radioimmunoimaging Results in All Patients

Breast
Tumor(n= 14)
Fibrocystic(n= 2)

Lymph nodes
+ for tumor (n = 4)t
â€”fortumor(n=ii)t

OccultMetastases
Skin
Bone
Lymphnodes

14 0 0 0 14/4(100)
0 2* 0 0 â€”

0 â€” 0 4 0/4(0)
â€” 11 1 0 â€”

it 0 0 0 1/1(100)
1@ 0 0 0 1/1 (100)
1@ 0 0 0 1/1(100) FIGURE 5. Anteriorabdominalviewof a patientgiven20 mg

of B72.3labeledwith5 mCi111ln.Noteabnormaluptakeby the
lymph nodes in the mid-abdomen. These were confirmed to be
metastaticlesionsonfollow-upexaminationwithin6 mo.

a Specificity for tumor = 1 0O%.

compartment mathematical model. Increasing doses of
antibody substantially increased the initial concentration
of the radiolabel in plasma immediately after administra
tion (Cpo) and therefore resulted in a decreased apparent
volume ofdistribution (Vd, Table 3). The half-life of â€œIn
B72.3 in plasma was 41.2 Â±2.6 hr at the 0.2-mg dose level
and 35.6 Â±.5 hr and 33.3 Â±3 hr at the 2.0- and 20-mg
dose levels, respectively. Although there appeared to be a
trend toward decreasing half-life with increasing antibody
dose, this was not statistically significant. There was a
dose-dependent increase in the area under the concentra
tion curve (Cxt) with increasing dose. The increase in Cxt
was due primarily to a decrease in the Vd, since the
clearance rate of antibody from plasma (Clp) appeared to
be unaffected by dose. The cumulative urinary excretion
(Table 3, Fig. 7) indicated a faster excretion of the â€œIn
radiolabel at the 0.2-mg dose (1st 24 hr) and less of the
â€˜â€˜â€˜In radiolabel was excreted at the 20-mg dose level com

pared to the 2.0-mg or the 0.2-mg dose levels. However,
these differences were not statistically significant (p>0.05).

HAMA Results
All patients were negative for HAMA pre-study. Only 2

of 12 patients tested for HAMA showed positive results
(17%). One of them went up to 117.9 @g/ml1 wk after
the Mab and then dropped to 27.2 zg/ml at the fourth
week of testing. She had received the 20-mg dose of the
Mab. The second patient remained negative the first week,
but became minimally positive at 0.5 sg/ml (negative if
<0.4 @ig/ml)at 4 wk and reverted to negative at 7 wk. This
patient had received the 0.2-mg Mab dose.

DISCUSSION

The results ofthis study indicate that â€˜â€˜â€˜In-labeledB72.3
has a very high sensitivity for primary breast cancer
(100%), however, it has failed to detect microscopic tumor
deposits in any of the tumor-positive lymph nodes in the
axillae despite the use of SPECT imaging. This would
suggest that this antibody may not be satisfactory for initial

TABLE 2
Summaryof TumorandAxillaryLymphNodeUptakeof 111ln-B72.3
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PLASMACLEARANCEOF 1111n872.3

00.2 mg

02.0mg
@ â€¢20mg

XE

36
HOURS

Dose Numberof TÂ½t Vd'
(mg) patients (Hr) (1)CxT (@Ci/mlxmi)'CIp (ml/gxm)@48

hr cum(%)tt
urinaryexcretion0.2

4 41.2Â±2.6 4.0 Â±0.7398 Â±550.009 Â±0.004716.6 Â±2.02.0
6 35.6Â±5@ 3.9 Â±0.7550 Â±1210.006 Â±0.00312.5 Â±1.620
3 33.3Â±3t 2.4 Â±0.31131 Â±2160.007 Â±0.0019.3 Â±0.7a

AllfiguresaremeanÂ±s.e.m.t
Not significantly different (p > 0.05) compared to 0.2-mggroup.*
Plasmahalf-life.Â§

Volume ofdistribution.I

Concentration curve (area under thecurve).**

Plasmaclearance.tt

Cumulative urine excretion over 48 hr expressed as %lD.

72

URINARYEXCRETIONOF 1111n872.3
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00.2 mg

02.0 mg
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,â€”, .20mg

@;15

;@ to

x
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0 12 24 36 48
HOURSAFTERADMINISTRATION

FIGURE 6. Plasmaclearanceof the differentdosesof intra
venouslyadministered111ln-labeledmonoclonalantibodyB72.3.

staging of these patients. The patient with a false-positive
lymph node on immunoscanning was subsequently doc
umented to be HIV-positive on follow-up, possibly ac
counting for the false-positive lymph node uptake.

The data with respect to quantitative uptake of radio
labeled B72.3 and immunohistology of tissue specimens
did not necessarily complement the imaging results. Of
the breast tumors imaged, 100% had uptake ofMab, which
was significantly greater than that of normal breast tissue,
whereas only 60% (6 of 10 patients tested) were positive
for TAG-72 antigen. This finding could be due to nonspe
cific uptake of â€˜â€˜â€˜In-labeledantibody or labeled catabolite
by the tumor. However, since tumor samples available for
analysis were only 10 of the 15, it is possible that a higher
percentage of tumors may have been positive for the
antigen. In contrast, there was virtually no correlation
between imaging of lymph nodes and uptake of radiola
beled Mab and/or TAG-72 antigen content. It is possible
that the relatively high background activity of â€˜â€˜â€˜Inin the
axilla combined with the smaller size of the lymph nodes
significantly hindered scan resolution. The use of F(ab')2
or Fab' fragments may improve resolution due to their
rapid clearance from the circulation (31â€”36).

Of interest was the finding that the %ID/g of B72.3

FIGURE 7. Cumulativeurineexcretionof the samedosesof
the 111In-B72.3antibodyas in Fig. 6.

uptake in positive nodes was equivalent to that for negative
nodes. Such a finding has been noted by other investigators
(37,38) and may be related to nonspecific uptake and
metabolism of Mabs in lymph nodes. Nonspecific local
ization has been observed in the nipple (Fig. 3), but there
was not a clear explanation. The lack of lymph node
detection is a problem that has also been noted by other
investigators (39â€”42).

The plasma pharmacokinetics demonstrated no statis
tically significant change in the plasma half-life or clear
ance rate from plasma with increasing antibody concen
tration. Within the limitation of the methods used in this
study, the clearance of this antibody appears to be a single
compartment system for all three doses used. The slight
decrease in the volume ofdistribution (Vd) with a concom
itant increase in the CxT suggests that higher antibody
doses prevent extravascular distribution of the radiolabel.

The llAMA results are interesting and despite following
the patients up to 6â€”7wk only two patients (12 tested)
have developed HAMA antibodies. This may be a function
ofthe radiolabeling technique or it may be related to other
factors including the dose ofMab (43), differences in assay
methods, differences in patient populations among studies

TABLE 3
Pharmacokinetic Summary of 111ln-LabeledB72.3*
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12. Lundy J, Lozowski M, Mishriki Y. Monoclonal antibody B72.3 as a
diagnostic adjunct in fine-needle aspirates of breast masses. Ann Surg
1986;203:399â€”402.

13. Johnston WW, Szpak CA, Thor A, Schlom J. Phenotypic characterization
of lung cancers in fine-needle aspiration biopsies using monoclonal anti
body B72.3. Cancer Res 1986:46:6462â€”6470.

14. Castagna M, Nuti M, Squartini F. Mammary cancer antigen recognized
by monoclonal antibody B72.3 in apocrine metaplasia ofthe human breast.
Can Res 1987;47:902â€”906.

15. Thor A, Ohuchi N, Szpak CA, et al. Distribution of oncofetal antigen
tumor-associated glycoprotein-72 defined by monoclonal antibody B72.3.
CancerResl986;46:3118â€”3124.

16. Colcher D, Horan-Hand P, Nuti M, Schiom J. A spectrum of monoclonal
antibodies reactive with human mammary tumor cells. Proc Nat Acad Sd
USA 1981;78:3199â€”3203.

17. Szpak CA, Johnston WW, Lottich SC. Patterns of reactivity of four novel
monoclonal antibodies (B72.3, DF3, Bl.l and B6.2) with cells in human
malignant and benign eflusions. J Acta Cytologia 1984;28:356â€”364.
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CancerInst1986;76:995â€”1006.

19. Ohuchi N, Thor A, Nose M, et al. Tumor-associated glycoprotein (TAG
72)detectedin adenocarcinomasandbenignlesionsofthestomach.mi J
Cancer1986;38:643â€”SOl.

20. Lottich SC, Szpak CA, Johnston WW, et al. Phenotypic heterogeneity of a
tumor-associated antigen in adenocarcinomas of the colon and their me
tastases as demonstrated by monoclonal antibody B72.3. Cancer Invest
1986;4:387â€”395.

21. Friedman E, Thor A, Horan-Hand P, Schiom J. Surface expression of
tumor-associated antigens in primary cultured human colonic epithelial
cells from carcinomas, benign tumors, and normal tissues. Cancer Res.
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22. Greiner JW, Horan-Hand P. Colcher D, et al. Modulation ofhuman tumor
antigen expression. fLab Clin Med 1987;109:244â€”261.
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Cancer1986;38:643â€”650.
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tumor-associated antigen in adenocarcinomas of the colon and their me
tastases as demonstrated by monoclonal antibody B72.3. Cancer Invest
1986;4:387â€”395.

25. Friedman E, Thor A, Horan-Hand P, Schlom J. Surface expression of
tumor-associated antigens in primary cultured human colonic epithelial
cells from carcinomas, benign tumors, and normal tissues. Cancer Res
1985;45:5648â€”5655.

26. GreinerJw, Horan-Hand P, Colcher D, et al. Modulation ofhuman tumor
antigen expression. J Lab Clin Med 1987;109:244â€”261.

27. Colcher D, Esteban JM, Carrasquillo SA, et al. Quantitative analyses of
selective radiolabeled monoclonal antibody localization in metastatic le
sions of colorectal cancer patients. Cancer Res l987;47: 1185â€”1191.

28. Rodwell JD, Alvarez VL, Lee C, ci al. Site-specificcovalent modification
ofmonoclonal antibodies: in vitro and in vivo evaluations. Proc NatlAcad
Sci USA l986;83:2632â€”2636.

29. Brown BA, Comeau RD, JonesPL, et al. Pharmacokineticsof the mono
clonal antibody B72.3 and its fragments labeled with either 23!or â€˜â€˜â€˜In.
CancerResl987;47:l149â€”1154.

30. Hayes DF, Zalutskyu MR. Kaplan W, et al. Pharmacokinetics of radiola
beled monoclonal antibody B6.2 in patients with metastatic breast cancer.
CancerRes l986;46:3157â€”3163.

31. Losman MJ, DeJager RI, Monestier M, Sharkey RM, Goldenberg DM.
Human mimic response to anti-carcino-embryonic antigen murine mono
clonal antibodies. Cancer Res 1990;50(suppl):1055â€”1058.

32. Fridrich R, Andres R, Stahlic C, Zenklusen HR. First experiments on
radioimmunodetection with b-12-monoclonal antibody fragments against
breast cancer antigen. Nuklearmedizin 1986;25:225â€”226.

33. Athanassiou A, Pectasides D, Pateniotis K, et al. Immunoscintigraphy with
1-131-labelled HMFG2 and HMFG1 F(ab')2 in the pre-operative detection
ofclinical and subclinical lymph nodes metastases in breast cancer patients.
In! J Cancer 1988;3(suppl):89â€”95.

34. Lamki LM, Patt YZ, Rosenbium MG, et al. Metastatic colorectal cancer:

in the literature, and timing ofserum sampling. Experience
with other â€˜â€˜â€˜In-labeledmonoclonal antibodies has mdi
cated a generally higher incidence of HAMA with intact
antibodies (44â€”49),but it varies with different Mabs and
lowers with the use of fragments (50).

In several ways, this antibody has behaved significantly
different from our previous experience with other indium
labeled Mabs (51â€”53).From the experience ofothers with
this antibody, and from our experience with other anti
bodies, it is possible that some form ofmanipulation either
by modulating the antigen with Interferon (54), using
Interferon in a combination with other antibodies (55), or
using a different radiolabel (56) might improve the sensi
tivity for metastatic lesions.

CONCLUSIONS

The lack of sensitivity for the lymph node detection is
disappointing and raises the question of whether there is
any role for this antibody in the initial staging of breast
cancer, despite its 100% sensitivity for primary lesions.
Perhaps the low sensitivity of lymph nodes may be site
dependent and further trials of this antibody or its frag
ment may yield different results for patients with distant
metastatic disease. The role of â€˜â€˜â€˜In-B72.3in the detection
of occult metastatic lesions cannot be determined from
this study, despite the detection of three previously un
known lesions.
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