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Small cell lung cancer (SCLC) is a tumor of neuroendocrine
(NE) origin with very low survival rate. Somatostatin receptor
scintigraphy using '"'In-DTPA-octreotide (DTPA is diethyl-
enetriaminepentaacetic acid) is a well-established method for
the visualization of somatostatin receptor-expressing NE tu-
mors. Recently, new combinations of radionuclides and so-
matostatin analogs have been investigated for therapeutic
purposes. In this study, the somatostatin analog DOTA-
Tyr3-octreotate (DOTA is 1,4,7,10-tetraazacyclododecane-
N,N’,N",N"-tetraacetic acid), labeled with the medium-energy
electron emitter 77Lu (maximal electron energy = 498 keV,
half-life = 6.6 d), was used for radiation therapy of human
SCLC in an animal model. Methods: Nude mice, bearing
tumors from the human SCLC cell line NCI-H69, were in-
jected intravenously with  77Lu-DOTA-Tyr3-octreotate.
Groups of animals (n = 5 or 6) were injected with 45-, 60-,
and 120-MBq fractions and two 45-MBq fractions 48 h apart.
Furthermore, 1 control group was treated with unlabeled
DOTA-Tyr3-octreotate and another control group was not
treated. Results: In both control groups, the tumor volumes
were increased 2-fold in approximately 5 d. Treatment with
177Lu-DOTA-Tyr3-octreotate resulted in marked tumor regres-
sion with statistically significant tumor volume reduction after
1 wk (P < 0.001). The tumor growth delay time was depen-
dent on the amount of injected activity for the groups with
single injections, 26 d for 60 MBq and 40 d for 120 MBq. The
best therapeutic effect was obtained in mice injected with 2
fractions of 45 MBq. The relative tumor volume after 1 mo
was 0.004 + 0.004. Conclusion: Radiation therapy with
177Lu-DOTA-Tyr3-octreotate on SCLC-bearing mice was suc-
cessful. Since the experiments were performed on a human
SCLC cell line xenografted to nude mice, the results may be
clinically relevant and treatment with 77Lu-DOTA-Tyr3-octre-
otate could be a treatment alternative in this tumor disease
that normally has a dismal prognosis.
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S/stemic radiation therapy is an attractive modality to
treat tumors because of the possibility to deliver high ab-
sorbed dose to the tumors, with tolerable radiation toxicity
to normal tissues. Long-lived synthetic analogs to the pep-
tide hormone somatostatin—for example, octreotide—bind
to the somatostatin receptors (sstr). Five specific sstr sub-
types, sstrl-sstr5, have been characterized, some of which
may be overexpressed in different neuroendocrine (NE)
tumor types—for example, carcinoid tumork2). A high
concentration of radiolabeled somatostatin analogs can thus
be achieved in tumor tissu&)( which has been the basis
for peptide receptor scintigraphy. Radiation therapy has
been performed to date on patients with NE tumors using
13-Tyrs-octreotide 4), 1Un-DTPA-octreotide (DTPA is
diethylenetriaminepentaacetic acid3—{), °°Y-DOTA-
Tyr3-octreotide (DOTA is 1,4,7,10-tetraazacyclododecane-
N,N",N",N"-tetraacetic acid) #12), ®°Y-DOTA-lanreotide
(13), or Y"Lu-DOTA-Tyr3-octreotate 7,14).

Small cell lung cancer (SCLC) accounts for about 20% of
all lung cancers15). The tumor cells have a high prolifer-
ation rate and spread to lymph nodes and other organs—that
is, brain, liver, and bone. The 5-y survival rate<®20%

(15). There is an obvious need to find new therapeutic
methods resulting in better survival. SCLC tumor cells
express sstrip), and 80%—100% can be visualized by
octreotide scintigraphy 17—19). The established human
SCLC cell line H69 has a high expression of ssf2@){ and
nude mice carrying H69 tumors can serve as an excellent
experimental model for biodistribution and therapeutic stud-
ies using somatostatin analodal).
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Since neither 0Y nor n is idea for radiotherapy of
small tumors (22), severa biodistribution studies have re-
cently been conducted in tumor-bearing animal models us-
ing different somatostatin analogs—for example, octreotide,
Tyr3-octreotate, lanreotide, and vapreotide—labeled with
low- or medium-energy electron emitters, such as 153Sm
(maximal electron energy [Bma] = 808 keV, haf-life [ty,] =
46 h), 181Tb (Bna = 593 keV, ty, = 6.9d), or 7Lu (Byex =
498 keV, t, = 6.6 d) (23-26). Biodistribution studies in
animal models have also been made for somatostatin ana-
logs labeled with the high-energy electron emitter 1%8Re, the
positron and electron emitter ®Cu, and the high-energy
positron emitter 6Ga (27—29). The radionuclide pair 4™ n/
14|n js emitting both very low-energy Auger and conver-
sion electrons and high-energy electrons and has been dis-
cussed for therapy of slowly growing sstr-positive tumors
when bound to octreotide (30).

The somatostatin analog Tyr3-octreotate differs from oc-
treotide by substitution of phenylalanine by tyrosine and
threoninol is replaced by threonine. In this study, DOTA
was used as bifunctional chelator because of its capability to
bind to metal ions with extremely high stability (the metal
ions bind to DOTA)—for example, Y(Ill) and lan-
thanides(I11) (31). Furthermore, DOTA-Tyr3-octreotate has
higher affinity to sstr2 than both DOTA-Tyr3-octrectide and
DTPA-octreotide (32).

To our knowledge, no SCLC patient or anima model
studies using 7Lu-DOTA-Tyr3-octreotate have been re-
ported previously. Our biodistribution studies have shown
high uptake of 7Lu-DOTA-Tyr3-octreotate in human
SCLC xenografted to nude mice, making ’Lu-DOTA-
Tyr3-octreotate a candidate radiopharmaceutical for therapy
of SCLC (21). The aim of this study was to investigate the
therapeutic response of 7Lu-DOTA-Tyr3-octreotate in
male nude mice bearing SCLC tumors. We investigated the
relationship between injected activity and tumor response
and the difference in tumor response between 1 single
injection and fractionated administration of the radiophar-
maceutical.

MATERIALS AND METHODS

Radiopharmaceutical

DOTA-Tyr3-octreotate (synthesized by Jorg Schmitt, Institute
of Nuclear Medicine, University Hospital, Basel, Switzerland) was
dissolved in a solution containing sodium ascorbate, gentisic acid
(2,5-dihydroxybenzoic acid), and 0.05 mol/L HCI (all chemicals
from VWR International AB). The compound was stored in kits at
—25°C until use. Each kit contained 40 wg DOTA-Tyr3-octreotate,
12.6 mg sodium ascorbate, 2.5 mg gentisic acid, and 0.1 mL HCI
(21,25).

177 uCl; was obtained from Missouri University Research Re-
actor with maximal specific activity of 740 MBg/p.g. 1/LuCl; was
diluted in 0.05 mol/L HCI to a concentration of 4.2-5.3 MBg/pL
and incubated with the DOTA-Tyr3-octreotate solution for 30 min
at 80°C to a specific activity of 29-33 MBg/g DOTA-Tyrs-
octreotate. Instant thin-layer chromatography (ITLC-SG; Gelman),
with 0.1 mol/L sodium citrate (pH = 5.0; VWR International AB)
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as the mobile phase, was used to check the peptide-bound fraction.
ITLC resulted in 96%-99% peptide-bound 177Lu.

The activity in the syringes was measured before and after
administration of the radiopharmaceutical with a well-type ioniza-
tion chamber (CRC-15R; Capintec), and the injected amount of
activity was determined.

Animals

Four-week-old male BALB/c mice (Bommice; weight, 25 =+
0.5 g) were implanted subcutaneously in the neck with 2 X 107
cells of the human SCLC cell line NCI-H69 (ATCC HTB-119;
American Type Culture Collection). Tumors were allowed to grow
for 4 wk.

Therapeutic Study

Mice were each injected intravenously in alateral tail vein with
177 u-DOTA-Tyr3-octreotate in 0.1-0.2 mL isotonic saline. The
first group (n = 5) was injected with 45 MBq, the second group
(n = 5) with 60 MBq, and the third group (n = 6) with 120 MBg.
The fourth group (n = 5) was injected with 2 fractions of 45 MBq
each, given 48 h apart. One control group was treated with 4 g
unlabeled DOTA-Tyr3-octreotate (n = 7), which corresponds to
the peptide amount given to the group treated with the highest
activity. Another control group received no treatment (n = 5).
Tumor volumes in different groups at the time of injection are
shown in Table 1. The tumorsin the groups treated with 45 or 2 X
45 MBq were approximately 1,000 mms3, and they were therefore
compared with each other, whereas the tumors in the groups
treated with 60 or 120 MBq were approximately 2,000 mm3.

The Ethical Committee for Animal Research at Goteborg Uni-
versity approved the animal experiment. The animals were given
autoclaved food and drinking water ad libitum. Tumor growth,
animal condition, and body weight were determined at regular
intervals. The mice were killed if they lost >10% of their original
body weight or the tumor size was >20 mm in diameter.

The volume of the tumor, V, was determined, assuming an
€llipsoid-shaped tumor:

™
V= 5 abc, Eq. 1
where the largest tumor diameter, a, and the perpendicular diam-
eter, b, were measured with aruler and the third diameter, c, was
set to be similar to the smallest of the 2 measured diameters (i.e.,
b). The relative tumor volume was calculated as the ratio between
the volume at time t and the volume at the time of injection (t = 0).

TABLE 1
Tumor Volume at Treatment Start

Tumor volume at

Group treatment start (mm3)

45 MBq 990 + 370
2 X 45 MBqg 1,000 + 420
60 MBq 2,000 + 270
120 MBq 2,300 = 770
Unlabeled octreotate 120 = 30

Untreated 430 = 110

Data are given as mean * SEM (n = 5-7).
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Biodistribution Study

The activity concentration Cyq,e (percentage injected activity
per gram [%lA/g]) was determined for 5 mice injected with 60
MBg and 3 miceinjected with 120 MBq at 34 d after injection. The
activity in the tumor and selected normal tissues were measured
with a y-counter (Wallac 1480, WIZARD 3"; Wallac Oy). Cor-
rection was made for detector background and for radioactive
decay. The tumor-to-normal tissue activity concentration ratio,
TNC;iqe(t), was calculated. TNC values were a'so calculated at the
time of minimal relative tumor volume. We assumed that the
activity in the tumor and normal tissue was constant from thistime
to the time of measurement at 34 d after injection.

Dosimetry

Estimations of the absorbed dose in the tumor and normal tissue
from 177Lu were made according to the MIRD formalism (33). The
mean absorbed dose Dyiee tO @ tissue with mass Myege Was esti-
mated for various tissues as:

_ AnE
= —(b Eq. 2
rn(i&sue
with A, cumulated activity—that is, the total number of radioactive
decays:

tissue

A= f x Ausselt)lt, Eq. 3

0

where the product nE is the mean energy emitted per nuclear
transformation and ¢ is the absorbed fraction. In these calcula-
tions, a uniform distribution of radioactivity was assumed and the
product nE used was 147 keV (34). The absorbed fraction ¢ for
bone marrow was set to be 0.5 because the thickness of the bone
marrow was approximately 0.5 mm and the mean range of the
177Lu electrons was 0.3 mm (35). For all other organs the absorbed
fraction used was 1. Only the absorbed dose contribution from
electrons was included, and the absorbed dose originating from
source organs other than the target organ was neglected. In these
caculations, Ajse(t) from the study on the biodistribution of

177 u-DOTA-Tyr3-octreotate 1-7 d after injection in a SCLC an-
imal model (21) was used. A first-order exponentia function was
fitted to the measured activity at 1, 3, and 7 d after injection.

TNDjisqier the tumor-to-normal tissue absorbed dose ratio, was
calculated as:

_ Dtumor

TNDtissue -

Dtissue Eq 4
Statistics

All results are expressed as mean = SEM in each group. The
Student t test was used to compare values between 2 groups, and
ANOVA was used to compare the results between >2 groups.
Probabilities of =95% (P = 0.05) were considered statistically
significant.

RESULTS

Therapeutic Study

The relative tumor volume values in control and treated
groups are shown in Figure 1. For the group treated with
unlabeled DOTA-Tyr3-octreotate, the tumor volume dou-
bled in approximately 5 d. No difference was seen between
the tumor growth for the group treated with unlabeled
DOTA-Tyr3-octreotate and the untreated group. For the
untreated tumors, no difference in the growth rate was
observed between 100 and 3,000 mm?&. All mice treated with
177Lu-DOTA-Tyr3-octreotate showed extensive tumor re-
gression after 1 wk. None of the treated mice had weight
loss or reduced physical activity.

The tumors were most reduced in size at about 1-2 wk for
the 45 MBq and 60 MBq groups, at about 3 wk for the group
treated with 120 MBq, whereas the tumors in the 2 X 45
MBq group continued to decline during the period of study
(34 d). Most of the treated tumors started to increase in
volume 3-4 wk after treatment, and these animals were
therefore sacrificed due to excessive tumor size after 34 d.
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10 — 10 —
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FIGURE 1. Relative tumor volume in mice as function of time after 77Lu-DOTA-Tyr3-octreotate treatment with 45 MBq () or 2

fractions of 45 MBq (O) (A) and as function of 60 MBq (®) or 120 MBq (L) (B) compared with control mice, either untreated (<) or
given 4 ug unlabeled DOTA-Tyr3-octreotate (A). Relative tumor volume was set to be 1 at treatment start. Data are given as mean +

SEM (n = 5-7). Note the logarithmic y-axis.
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The mean tumor growth delay time, defined as the time for
the tumor volume to reach the same level as at the day of
treatment, was shortest for the groups treated with 45 and 60
MBq, approximately 26 d. For the groups treated with 120
and 2 X 45 MBq the mean tumor growth delay time was
extrapolated to about 40 and 50 d, respectively.

Statistically significant difference in relative tumor vol-
ume was obtained between the group treated with unlabeled
DOTA-Tyr3-octreotate and all the T’ u-treated groups after
7 d after injection and later (P < 0.001). Furthermore,
statistically significant differences were obtained between
the groups injected with 60 and 120 MBq at 19 d after
injection and later (P < 0.05) and between the groups
injected with 45 and 2 X 45 MBq at 31 d after injection
(P < 0.05).

Biodistribution Study

Figure 2 shows the results from the biodistribution study
at 34 d after treatment. The activity concentration in the
tumor at 34 d after injection was higher for the mice treated
with 120 MBqg (0.58 + 0.08 %lA/g) than for the mice
treated with 60 MBq (0.22 = 0.07 %lA/g), P < 0.05. The
tumors were larger at 34 d after injection in the 60 MBq
group than in the 120 MBq group (relative volumes were
2.0 = 0.1 and 0.42 = 0.07, respectively).

TNC values at 34 d after injection are shown in Table 2.
TNC values were higher for the 120-MBq group than for the
60-MBqg group, with statistically significant differences
found for al normal tissues, except bone marrow and the
sdlivary glands. The calculated TNC values at the time of
minimal relative tumor volume (15 d after injection for 60
MBq and 19 d after injection for 120 MBq) and TNC values
for 1-7 d after injection, based on earlier published data in
the same animal model (21), are also shown in Table 2. The
tissues with the lowest TNC at 1-7 d after injection were the
kidneys, lungs, bone marrow, pancreas, and adrenals. Note
that TNC values at 1-7 d after injection were much higher
for spleen, pancreas, liver, saivary glands, and bone mar-
row than TNC values at 34 d after injection. For the kid-

neys, lungs, and pancreas, TNC values were in the same
range at 34 d after injection as at 1-7 d after injection. TNC
values at 15 d after injection (60 MBq) and at 19 d after
injection (120 MBq) were 5.0 and 3.3 times higher, respec-
tively, than the corresponding values at 34 d after injection.

Figure 3A shows the relationship between activity con-
centration in tumor tissue at 34 d after injection and the start
volume. The activity concentration at 34 d after injection
was not correlated with the treatment volume at the start for
the mice treated with 60 M Bg. For the mice treated with 120
MBq, the highest activity concentration at 34 d after injec-
tion was found in the 2 tumors with the largest initial
volumes, and the lowest activity concentration was found in
the tumor with the smallest initial volume. Figures 3B and
3C show the activity concentration in tumor tissue versus
tumor volume at 34 d after injection and versus relative
volume, respectively. The best tumor regressions—that is,
the lowest relative volumes at 34 d after injection—were
found in the 2 tumors with the largest initial volumes, which
were treated with 120 MBq.

Dosimetry

Dosimetric estimations of absorbed dose were made for
organs with the highest uptake of 7’Lu-DOTA-Tyr3-oc-
treotate (Table 3). Tumor-to-normal tissue absorbed dose
ratios (TND) were calculated according to Equation 4 and
are also shown in Table 3. The absorbed dose per injected
amount of activity to tumor tissue was determined earlier to
be 290 mGy/MBq (21). If the mean activity concentration in
the tumor at 34 d after injection was considered, this result
was changed to 330 mGy/MBg. The absorbed dose to tumor
was then 15, 20, and 40 Gy for the injected activity of 45,
60, and 120 MBq, respectively.

DISCUSSION

In this study, treatment with 177Lu-DOTA-Tyr3-octreotate
resulted in marked tumor regression. When the groups with
single injections were compared, the tumor volume re-

0.7

0.6

060 MBq

05—
W 120 MBg

0.4

03

Clissue (%IA/Q)

0.2

b

FIGURE 2. Activity concentration of

o.um :

Heart Lungs Liver Salivary Pancreas
glands

Spleen Kidneys

I

177Lu-DOTA-Tyr3-octreotate in tumor and
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TABLE 2
TNC of 77Lu-DOTA-Tyr3-Octreotate, Measured at 1-7 Days After Injection* (3.3 MBq) and at 34 Days After Injectiont
(60 and 120 MBq) and Calculated at Time of Minimal Relative Tumor Volume? (60 and 120 MBq)

Data from reference 21

Data from current work

Measured Calculated
3.3 MBq 3.3 MBq 3.3 MBq 60 MBq 120 MBq 60 MBq 120 MBq
(0.7 pg)’ (0.7 pg)® (0.7 pg)® (1.9 pg)’ (3.7 pg)® (1.9 pg)® (3.7 pg)®
Tissue 1 dpi 3 dpi 7 dpi 34 dpi 34 dpi 15 dpi 19 dpi

Blood 480 = 130 620 = 120 1,000 + 340 1
Heart 110 + 27 120 + 7.7 93 + 27 9.4 +3.2 34 +54 47 + 16 112 = 18
Lungs 8.5 + 3.1 59+ 0.5 17 =51 51+1.4 15 + 3.5 26 + 7.1 50 + 4.6
Salivary glands 100 = 30 120 + 8.7 140 + 43 19 = 15 15+ 0.9 96 + 76 50 + 2.6
Liver 38+94 41+ 21 17 £ 5.2 21+04 11 +£0.8 11 £2.0 36 + 16
Pancreas 11 + 3.6 18 =15 38 = 12 9.6 + 2.3 4148 48 + 12 136 + 16
Spleen 35 + 11 30 +2.2 35+ 15 22 +07 6.0 = 0.4 11 =35 20+ 1.3
Fat 33 +13 40 + 4.9 32 +10 1
Small intestine 31 +2.6 30 + 2.6 41 = 20 1
Adrenals 12 £ 0.7 13 1.0 9.7 +22 1
Kidneys 20*+1.4 3.7+03 41+1.4 25+07 9.1+04 13 =35 30 +1.3
Muscle 410 = 6.1 370 + 35 910 + 300 1
Bone marrow 13 £ 6.1 30 +5.3 12+ 44 1.2+0.3 3.0+1.0 6.1+1.5 9.9+ 3.3
Brain 300 = 110 270 =12 280 * 83 1

*Results 1-7 d after injection (dpi) are based on published biodistribution data (27).

TResults 34 dpi are from current study.

*In this calculation, constant activity in tumor was assumed from time of minimal relative tumor volume (15 dpi for 60 MBq and 19 dpi

for 120 MBq) to 34 dpi.
SAmount of peptide administered.
fData not obtained.

Data are given as mean = SEM (n = 3-6).

sponse was better and the tumor growth delay time was
longer for higher amounts of injected activity, indicating an
absorbed dose—response relationship. However, the best tu-
mor regression was obtained in the group given fractionated
injections (2 X 45 MBq). The group treated with 120 MBq
showed a less pronounced response than the group with
fractionated therapy, even though the total injected activity
was higher. This finding could be due to the larger amount
of injected peptide in the group receiving 120 MBq (3.7 g
instead of 1.5 p.g per fraction), which probably resulted in

saturation of the sstr in the tumor tissue in accordance with
previous studies (36,37). The difference between tumor
volumes at the start can also affect the results. By using
fractionation, saturation may be avoided, leading to an
accumulated uptake of 177Lu in the tumor. Fractionation can
effectively enhance therapeutic effects. One explanation for
the increased effectiveness of such dose fractionation may
be related to events after internalization of the receptor.
After ligand binding, the ligand—receptor complex is inter-
nalized into the tumor cell. Intracellularly, the complex can

08 0.8 0.8
07 07 = 07 +—n
a ¥ n u

0.6 06 06
g’ 0.5 > g 0.5 3 Te 60 MBe | B 05 > -
3 ®60MBg | R 4 q 3 1460 MBq
2 [ P - — ] 1 & :
€ o4 —4 mi2omeg| o 'm120mBq | £ 04 /@120 MBq |
fo3 — 203 £ 03
J © 2

0.2 — 0.2 = - © 02 > -
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FIGURE 3. Activity concentration of 77Lu-DOTA-Tyr3-octreotate in tumor tissue as function of tumor volume at treatment start
(A), of tumor volume at 34 d after injection (dpi) (B), and of relative tumor volume 34 d after injection (C), with relative volume set

to be 1 at treatment start.
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TABLE 3
Absorbed Dose per Megabecquerel (MBq) Injected Activity
and TND of 77Lu-DOTA-Tyr3-Octreotate

Absorbed dose per

Tissue MBqg (mGy)* TND*
Lungs 41 7.2
Pancreas 21 14
Spleen 9.2 32
Adrenals 26 11
Kidneys 110 2.7
Bone marrow 16 18
Tumor 290 —

*Data are based on published biodistribution results (27).

be dissociated, and some receptors are recycled to the
plasma membrane and are again available to the ligand (38).
Furthermore, saturation of the sstr would lead to a some-
what lower activity concentration for the 120-MBq group,
but the activity concentration was higher than that for the
group treated with 60 MBq. Because of resumed tumor
growth in the 60-MBq group 34 d after injection, the activ-
ity in the tumor was diluted, resulting in a reduced activity
concentration. In this case, the saturation effect was sur-
passed by the therapeutic effect.

TNC values 1-7 d after injection, calculated from datain
our earlier study (21), were evidently higher for the spleen,
pancress, liver, salivary glands, and bone marrow than the
corresponding TNC values 34 d after injection, calculated
from data in this study. This was due to a higher activity
concentration in these tissues and a lower activity concen-
tration in the tumor at 34 d after injection versus that at 1-7
d after injection. The activity concentration in the kidneys,
lungs, and pancreas was aso lower at 34 d after injection
than that at 1-7 d after injection, resultingin TNC valuesin
the same range at both time intervals. Different masses of
peptide were used in the 2 studies, which could result in
biodistribution differences. TNC values at the time of min-
imal relative tumor volume were higher than those at 1-7 d
after injection for the lungs and kidneys. This finding is
promising since the lungs and kidneys are at-risk organs.
The activity concentration in the tumor was highest when
the relative tumor volume was minimal, since no release of
activity was assumed, resulting in higher TNC valuesfor al
organs, compared with the values at 34 d after injection.
This assumed effect will be of therapeutic benefit and must
be further evaluated in detail.

The dosimetric study by Lewis et a. (26) in rats with the
rat pancreatic tumor CA20948 resulted in 91 mGy/MBq
tumor dose after injection of 1.3 MBqg 7/Lu-DOTA-Tyrs-
octreotate. In our model, the tumor dose per amount injected
activity was higher, 330 mGy/MBg. A study by de Jong et
a. (25) in the rat tumor model showed that 555 MB(q
177 u-DOTA-Tyr3-octreotate given as single injection re-
sulted in 100% complete response. Because of the lower

177 y-DOTA-TYR3-OcTREOTATE ON SCLC ¢ Schmitt et al.

weight of the mice, 60 MBq (2 .g) given to a 25-g mouse
is comparable to 555 MBq (24 p.g) given to a 200- to 300-g
rat. The 20-Gy tumor dose in the mouse model should be
compared with 50 Gy in the rat model. To receive the same
absorbed dose in our model and, hence, be able to compare
the therapeutic response in the 2 anima models, therapy
with severa fractionations must be given in the SCLC
mouse model.

The dosimetric calculations are based on the biodistribu-
tion study (21), in which each mouse received 0.7 pg
peptide compared with 1.5-4.0 p.g in this study. Saturation
will result in a reduced tumor dose. The normal tissues at
risk when administrating 7Lu-DOTA-Tyr3-octreotate in
high amounts for radionuclide therapy are, above all, the
kidneys and the bone marrow (7). In this study, the maximal
absorbed doses to the kidneys and the bone marrow were
calculated to be 13 and 1.9 Gy, respectively, in mice in-
jected with 120 MBg. Because of the difficulty in determin-
ing the correct absorbed fraction for bone marrow, the
calculated bone marrow dose remains uncertain. In atoxic-
ity study by Lewis et a. (26), rats treated with up to 4.2
GBg/kg "Lu-DOTA-Tyr3-octreotate showed a transient
depression of white blood cell counts but no other signifi-
cant hematologic changes. This level corresponds to 100
MB(q given to a 25-g mouse.

Encouraging therapeutic results have also been obtained
with Tyr3-octreotate labeled with other radionuclides such
as %Cu (28) and 1%Sm (23) in different tumor-bearing
anima models. The impressive results could be explained
by very high affinity of sstr2 for Tyr3-octreotate (32). 7L u-
DOTA-Tyr3-octreotate has the highest tumor uptake of all
somatostatin analogs tested so far and provides low-energy
electrons appropriate for treatment of smaller tumor lesions.
Furthermore, 7L u has 2 low-abundance y-emissions with
energies optimal for imaging, which also alows dosimetric
calculations.

CONCLUSION

This study shows that ’Lu-DOTA-Tyr3-octreotate can
be an interesting alternative in the treatment of human
SCLC. Other studies have shown promising results of 17/Lu-
DOTA-Tyr3-octreotate on other sstr2-positive NE tumorsin
both animals and patients (7,14,25). Since SCLC is difficult
to cure with traditional therapy (i.e., externa radiotherapy
and chemotherapy), further evaluation of the use of 77Lu as
an alternative radionuclide would be very interesting. Ra-
diation from 77Lu-DOTA-Tyr3-octreotate can be delivered
selectively to the primary tumor and smaller metastases. In
patients with residual micrometastases, ¥’Lu-DOTA-Tyrs-
octreotate could be given as completion radiation therapy in
addition to the surgical treatment.
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