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The efficacy of ’"Co-labeled bleomycin as a
tumor-scanning agent was evaluated in 50 pa-
tients with malignant tumor. In terms of sensi-
tivity, labeled bleomycin was found to be a
superior agent for malignant tumor detection
when compared with " Ga-citrate (p = 0.005).
Maximum sensitivity (969%,) was found in epi-
dermoid carcinomas. Because of rapid blood
clearance and rapid excretion by the kidneys,
interpretation of *’Co-bleomycin scans is fa-
cilitated.

Bleomycin has undergone extensive investigation
as a cancer chemotherapeutic agent. These studies
revealed that this drug produced good therapeutic
results in squamous cell tumors, lymphomas, sar-
comas, and testicular tumors (7). The use of 57Co-
labeled bleomycin as a tumor-scanning agent was
initially reported from France and Japan (2,3). This
work prompted us to carry out a comparative study
of the potential value of **Co-bleomycin as a tumor-
scanning agent. Bleomycin labeled with either '''In
or ®uTc has also been used as a tumor-scanning
agent (4,5). Initial experiments in mice showed that
87Ga-citrate and '''In-labeled bleomycin did not clear
as rapidly from the blood as did **Co-labeled bleo-
mycin (6) which made the tumor-to-nontumor ratio
for ®"Co-labeled bleomycin superior to that for ¢’Ga-
citrate and '''In-labeled bleomycin. This study is a
continuation of the preliminary work (7).

MATERIALS AND METHODS

All patients included in this review were referred
to our department for scanning with the provisional
diagnosis of a malignant tumor. The protocol and
the technical details were as described in a previous
report (7). Consent was obtained from each patient
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after the nature of the procedure had been fully
explained. The 3"Co-bleomycin study was done be-
fore the %"Ga-citrate study (7). The resultant images
were interpreted independently by three observers
and a semiquantitative grading (positive, negative,
and equivocal) of the visualization of each lesion in
the two studies was made. Those scans interpreted
as demonstrating equivocal concentration (a sus-
picious area of increased activity) were considered
negative. Only those patients in whom a histologic
diagnosis was obtained were included in this report.

RESULTS

Fifty patients were studied. The histologic diag-
nosis and the scan findings are listed in Table 1.
Cobalt-57 bleomycin scans were done in 50 patients
and %"Ga-citrate in 44 patients.

Cobalt-labeled bleomycin scans were unequivocally
positive in 84% of patients with malignant tumors
while ¢’Ga-citrate scans yielded positive results in
only 57% of the patients (p = 0.005) (Fig. 1). Of
the various histologic types of tumors, maximum
sensitivity for 57Co-bleomycin was in epidermoid
carcinomas (96% ) while ¢’Ga-citrate sensitivity was
only 64% in these tumors (p = 0.01) (Table 2).

DISCUSSION

Considering the physical half-life, bleomycin la-
beled with °*Tc or "'In would be preferable to
57Co. However, our initial studies revealed many
disadvantages of ''In (6,7). Accumulation in the
liver, spleen, and bone marrow was found in patients
scanned after !''In-bleomycin, strongly suggesting
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TABLE 1. SCAN RESULTS
%"Co-bleomycin ""Ga-citrate
No. of Positive  No. of Positive
patients no. of  patients no. of
Type of tumor scanned patients scanned  patients
Epidermoid
carcinoma
Lung 13 12 13 10
Head and neck 8 8 7 3
Metastatic 2 1 2 1
Adenocarcinoma
Breast 2 1 1 0
Lung 2 2 1 1
Metastatic 10 8 8 4
Other types of
carcinoma
Undifferentiated
lung 5 5 4 4
Melanoma
(primary and
metastatic) 3 2 3 1
Miscellaneous*® 5 2 5 1
* This includes hepatoma, Ca kidney, mucoid Ca stomach.

FIG. 1. Scans in 59-year-old man with large cell anoplostic
carcinoma, lower lobe, left lung. (A) Posterior view scan 24 hr after
injection of 600 uCi of “"Co-bleomycin. (B) Same view 48 hr after
injection of 3 mCi of **Ga-citrate.

TABLE 2. COMPARATIVE SENSITIVITY OF
THE VARIOUS AGENTS
“Co-Blec  “Ga-citrate  “Co and “’Ga
Type of tumor (%) (%) (P value)

Epidermoid

carcinoma

(primary and

metastatic) 96 64 =0.01
Adenocarcinoma

(primary and

metastatic) 78 50 =0.15
All malignant

tumors 84 57 = 0.005
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that ''In in some way either alters the bleomycin
molecule or that it forms a much weaker chelate
with bleomycin than does cobalt. We also found that
indium-labeled bleomycin was not as sensitive as
cobalt-labeled bleomycin in malignant tumors (7).

Technetium-labeled bleomycin was successfully
prepared (5) and evaluated in many patients (8).
The sensitivity was reported to be as high as 85%
in malignant tumors with **™Tc-labeled bleomycin.
However, technetium was released from the complex
and bound to serum albumin “in vivo” resulting in
delayed clearance from blood, which was even slower
than '"In-bleomycin (4). Technetium-99m-bleomy-
cin prepared by Lin, et al was insensitive for small
lesions. They were able to visualize only relatively
large or superficially located tumors (9).

Gallium-67-citrate normally accumulates in the
liver, spleen, and bone marrow and is excreted into
the bowel, making scan interpretation difficult. More-
over, Ga accumulation is nonspecific and can be
seen in both malignant and benign lesions including
cerebral infarction (/0-13). It is necessary to wait
72 hr after injection for the scanning procedure be-
cause of the slow clearance of gallium from nontarget
tissues.

Our study clearly shows that 37Co-bleomycin is
superior to *’Ga-citrate in malignant tumor detec-
tion (p = 0.005). Cobalt-57-labeled bleomycin was
found to be unequivocally positive in 96% of pa-
tients with epidermoid carcinomas and 78% of
patients with adenocarcinomas. The respective fig-
ures for **Ga-citrate were only 64% and 50%. In
epidermoid carcinoma, the difference in sensitivity
between 57Co-bleomycin and %"Ga-citrate is statis-
tically significant (p = 0.01). However, the differ-
ence in adenocarcinoma is not significant (p =
0.15). The overall sensitivity of 57Co-labeled bleo-
mycin in carcinomas of the lung reported by other
investigators is about 75% (14) while in this study
it was 95%.

Although bleomycin is sensitive toward malignant
tumors, it also accumulates in benign lesions such as
abscesses, tuberculosis and other granulomas, and
in benign tumors such as meningioma (15).
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Deadline for 1976 nominations:
November 1, 1975

\_

The Paul C. Aebersold Award for Outstanding Achievement in Basic
Science Applied to Nuclear Medicine

Nominations are invited for this award, which commemorates the contributions of Dr. Paul Clarence
Aebersold to the applications of nuclear physics to nuclear medicine and radiation biology, and his con-

Dr. Aebersold contributed greatly to the emergence of nuclear medicine as a discipline by his ener-
getic leadership in the provision of cyclotron-generated and reactor-produced radionuclides, and by his

Above all, the Society thus signifies symbolically its appreciation of the warm and vital person who
became its first Honorary Member and whose enthusiastic encouragement and support contributed impor-
tantly to the formation and success of the Society of Nuclear Medicine.

Nominations should be supported by the curriculum vitae of the nominee and at least two letters
supporting the nomination. These letters should describe briefly the contributions in basic science for which
the nominee is proposed. The nominee need not be a member of the Society of Nuclear Medicine.

Please submit nominations and supporting documents to:

~

JOHN McAFEE, M.D.
Department of Radiology
State University of New York
750 E. Adams St.

Syracuse, N.Y. 13210
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