
iodine, the yield ofusing both imaging modalities in all patients is
low. Thallium-201 scintigraphy should be reserved for circum
stances in which 131!scintigraphy is negative and when thyroglob
ulin levels are elevated or recurrent or widespread differentiated
thyroid cancer is suspected on a clinical basis.

REFERENCES
1. Parker 5L, Tong T, Bolden 5, Wmgo PA. Cancer statistics, 1996. CA Cancer J Clin

1996;46:5â€”28.
2. Mazzafem EL, ihiang SM. Long-term impact of initial surgical and medical therapy

on papillary and follicular thyroid cancer. Am J Med 1994;97:418-428.
3. Hurley JR, Becker DV. The use of radioiodine in the management of thyroid cancer.

In: Nuclear medicine annual. Freeman LM, Weissman H5, eds. New York: Raven,
1983:329â€”384.

4. Ramanna L, Waxman A, Braunstein 0. Thallium-20l scintigraphy in differentiated
thyroid cancer: comparison with radioiodine scintigraphy and serum thyroglobulin
determinations. J Nucl Med 1991;32:441â€”446.

5. Robbins J. Thyroid suppressiontherapy for prevention of thyroid tumors after
radiation exposure. In: Radiation-associated thyroid carcinoma. Degroot Li,
Frohman LA, Kaplan EL, Refetoff 5, eds. New York: Grune & Stratton Inc.;
1977:419â€”43I.

6. Lida Y, Hidaka A, Hatabu H, Kasagi K, Konishi J. Follow-up study of postoperative
patients with thyroid cancer by 201T1scintigraphy and serum thyroglobulin measure
ment. JNucl Med l991;32:2098â€”2100.

7. Hoefnagel CA, Delprat CC, Marcuse HR. de Vijlder JiM. Role of 20111 total-body
scintigraphy in follow-up of thyroid carcinoma. J Nucl Med 1986;27: 1854â€”1857.

8. Tonami N, Hisada K. Thallium-201 scintigraphy in postoperative detection of thyroid
cancer: A comparative study with â€˜@â€˜iRadiology 1980;136:461â€”464.

9. Dadparvar 5, Krishna L, Brady LW, Slizofski Wi, Brown Si, Chevres A, Micaily B.
The role of iodine-I31 and thallium-201 imaging and serum thyroglobulin in the
management of differentiated thyroid carcinoma. Cancer 1993;7l :3767â€”3773.

10. Brendel Ai, Guyot M, Jeandot R, Lefort G, Manciet G. Thallium-20l imaging in the
follow-up of differentiated thyroid carcinoma. J Nucl Med l988;29:1515â€”l520.

11. Leeper RD. The effect of â€˜@1therapy on survival ofpatients with metastatic papillary
or follicular thyroid carcinoma. J Clin Endocrinol Metab I973;36: 1143â€”1152.

12. Krishna L, Dadparvar 5, Brady LW, Ct al. Paradoxical changes in iodine-I31
scintigraphic findings in advanced follicular thyroid cancer. J Nucl Med 1993;34:
1574â€”1576.

been successfully treated with external radiation, intraperitoneal
or systemic administration of chemotherapy, or a form of
radionuclide therapy (2â€”11).

Positive results have been reported for intraperitoneal deliv
ery of radiolabeled tumor-reactive antibodies to selected pa
tients, but this technology has not yet been fully exploited.
Early results from imaging (12) and dosimetry (13) studies of
intraperitoneal administration of radiolabeled antibodies have
demonstrated selective tumor localization and slow absorption
into the bloodstream (14â€”16). These studies have also shown
that the intraperitoneal route is superior to intravenous admin
istration for intraperitoneal implants, while the reverse is true
for solid tumor metastases to lymph nodes and areas of
hematogenous metastasis (14â€”16).An early therapeutic trial of
intraperitoneal radiolabeled antibody for ovarian cancer, in
which patients received > 140 mCi I3â€˜I-antibody, showed
beneficial effects in 9/16 patients with a tumor mass of <2 cm
(2). Eight patients in that study with larger tumor masses died
of progressive disease within nine months. Similar results are
reported for several antibodies using at least three radionuclides
(1511 â€˜86Re,90Y) (4â€”5,8,10â€”11). That is, antitumor effects, and
in many cases prolonged survival, have been noted when
disease volume is small. There is decreasing efficacy, however,
with increasing size of tumor nodules (4).

We are conducting a dose-escalating trial of intraperitoneal
radioimmunotherapy in ovarian cancer patients with persistent
disease using a new agent, â€˜77Lu-CC49,which is linked by the
chelator PA-DOTA (1 7). Lutetium-177 is a rare earth material
with a physical half-life of 6.7 days and with beta emissions
(Eavg 133 KeV) that penetrate 0.2 to 0.3 mm in soft tissue.

Lutetium-177 also emits two relatively low-abundance, low
energy gamma rays (1 13 and 208 keV) that allow imaging with
a gamma camera, but pose less radiation hazard to health care
personnel as compared to 1311.

Twelve ovarian cancer patients who failed chemotherapy entered a
Phase I trial of intraperitoneal 177@9 antibody. Methods
Patients had disease confined to the abdominal cavity Â±retroperi
toneal lymph nodes, adequate organ function and no previous
radiation. Results: Side effects included mild discomfort with ad
ministration (1/12), delayed transient arthralgia (2/12), and mild
marrow suppression (calculated marrow doses of 11â€”54cOy). The
maximum tolerated dose has not been reached with levels of 10, 18,
25 and 30 mCVm2.Radioimmunoscintigraphyrevealed localization
consistent with tumor in 11 of 12 patients. One of eight patients with
gross disease had >50% tumor reduction after therapy, while six
progressed and one went off study with stable disease. Of patients
with microscopic or occutt disease, one relapsed at 10 mo and three
remain without evidence of disease after 18 mo. Conclusion:
Intraperitoneal radioimmunotherapy with 177@j..@49 is well toler
ated and appears to have antitumoractivityagainst chemotherapy
resistant ovarian cancer in the peritoneal cavity.
Key Words: ovarian cancer radioimmunotherapy; lutetium-i77-
CC49

J NucIMed1996;37:1491-1496

Eradicationofovariancancerimplantsintheperitonealcavity
has been the major obstacle to disease control in most patients.
Although the introduction of platinum-based chemotherapy has
increased the response rates of ovarian cancer, there has been
only a modest improvement in survival rates (1 ) and half of the
patients who have laparotomy-confirmed complete response
will relapse. Since most relapses are confined to the abdominal
cavity, improved therapy should be possible with intensification
of treatment directed to this area. Some abdominal failures have
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Patient
no.HistokgyGradeStage

at
diagnosisPost-opresidual1Papillary3-430.5

cm2PapIllary
serous

cystadenocar-cinoma3laNone3Papillary
serous23c>1cm4Adenocarcinoma33c<1

cm5Serous33b<1cm6Endometrioid33c>1

cm7Adenosquamous33c>1
cm8Endometrioid22bNone9Adenocarcinoma,

extraovarian*33<1
cm10Papillary33c>1

cm11Adenocarcinoma23c<1
cm12Serous

cystadenocarcinoma23c<1cm*Dj@@arising

outside ovaries.

Timetorelapse
after2ndPatientResponse

toinitiallookno.
Chemotherapy chemotherapychemotherapyfindings

CV = cyclophosphamide;PEAT= cisplatin;Taxol = paclitaxel;CAR
BOPT= carboplatin.

CR = complete response with normalization of CA-125 and no evidence
ofdisease on physicalexam or CTscan; Persistent = afterchemotherapy @n
some instances this indicatesthat CA-125did not normalize,but no gross
disease was detectable by CT scan); Micro+ = microscopicdisease only
found;Gross + = tumor nodules found at surgery.

TABLE I
Comparison of Intraperitoneal Tumor Charactenstics, Amount of
Residual Disease Post-Surgery and InitialTreatment Response to

Chemotherapy

I
I.

0 24 48 72 00 120 144 16@
â€¢flrnâ€¢(houra)

FiGURE1. Plasma radioactivitylevelsas a functionof timeafter intraperito
neal infusionof 177[@@49 are compared as a percentage of the total
administered activity, showing a peak near 48 hr post-treatment The
connectinglinerepresents the medianwhilethe top of each box represents
the 75th percentile and the bottom of each box represents the 25th
percentile.

METhODS

Study Design
Patients with chemotherapy-resistant ovarian cancer limited to

the abdomen have been entered into a dose escalating trial of
intraperitonealâ€˜77Lu-CC49antibody. Monitoring includes toxicity,
antitumor effects, pharmacokinetics and immune response after a
single intraperitoneal infusion of radiolabeled antibody. Toxicity
grading utilizes Cooperative Group Trials Common Toxicity Cri
teria. This National Cancer Institute coordinated study is approved
by the University of Alabama at Birmingham (UAB) Institutional
Review Board and all patients gave informed consent after expla
nation of the nature of the study.

Patient Eligibility
Eligibility requirements included: histologically confirmed,

TAG-72 reactive ovarian adenocarcinoma or papillary serous
carcinoma consistent with ovarian origin; persistent or recurrent
disease after a primary platinum-based chemotherapy program;
disease confined to the peritoneal cavity Â±retroperitoneal lymph
nodes and no nodule >5 cm. No history of another invasive
malignancy, prior intraperitoneal or antibody treatment or whole
abdomen radiation was allowed. Patients were 18 yr old, had a
Kamofsky performance status 60, adequate organ function and
were receiving no concurrent nonstudy chemotherapy, radiation or
immunotherapy. Free flow of fluid in the abdomen is tested on the
day of planned administration of intraperitoneal therapy. Patients
who show loculation of > 15% are not treated.

The monoclonal antibody used, CC49, is a high-affinity
murine product that reacts against tumor-associated glycopro
tein TAG-72 which is expressed by the majority of common
epithelial tumors (18). It has been used by our team and others
in several clinical radioimmunotherapy trials, following pre
clinical studies that showed improved targeting and therapeutic
efficacy compared to a related lower affinity antibody (19â€”22).
The current study represents the initial therapeutic intraperito

neal administration of â€˜77Lu-CC49.The only previous clinical
experience consists of a National Cancer Institute Phase I
intravenous study of nonovarian adenocarcinomas (23).

TABLE 2
Response to Chemotherapy

9 CV + CARBOPT
10 Taxol+ PLAT
11 Taxol
12 CY+PLAT

1 CY+PLAT
2 CY+PLAT
3 Taxol
4 Taxol+PLAT
5 Taxol+ PEAT
6 Taxol+PLAT
7 Taxol+ PEAT
8 CY+PLAT

CR
CR

Persistent
CR
CR
CR
CR
CR

20mo
21mo

Micro+
Micro+
Gross +
Gross +

15 mo Negative
at 9 mo

CC49 Preparation and Administration
CC49 was radiolabeled using a bifunctional chelator, PA

DOTA. The final quality control checks and individual dose
preparations were performed in the UAB facilities. The radiola
beled product (IND #4427, NSC #647944) is approximately 8

Gross + mCi/mg with 88.5%â€”93.9%immunoreactivity. Unlabeled CC49
(BB IND #3496, NSC #620537) was added to bring each individ
ual dose to a total of 20 mg CC49. Before administration of
radiolabeled CC49, the flow of fluid in the peritoneal cavity was
studied by infusion of 5 mCi @mTc@albuminand 500 ml saline
through the Tenchkoff catheter which has previously been placed
for access into the peritoneal cavity. If loculation, which can be
quantitated by camera counts is detected, the patient does not
receive radiolabeled antibody. For patients in whom free flow of
fluid in the peritoneal cavity was demonstrated, the individually

CR
Persistent

CR
CR

2 mo

6 mo
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Patient
no.Dose (mCVm@)Administereddose (mCi)Effective

half-time
(hr)Total-bodydose (cOy)Marrow

dose
(cGy)11016.579.89621018.286.2111131018.4102.413741830.884.2173551833.283.119961832.4106.9233672537.9135.7354682544.659.1183392542.974.12230103048.074.02434113052.068.14043123053.8119.14354

B

FIGURE2. Anteriorand sagital SPECT
(2A, B) and planar (2C) images of the
abdomen of Patient 5 show areas of
localization of radioactivity which are
consistent withtumor deposits.

prepared dose of â€˜77Lu-CC49was infused by gravity in a volume
of 50 ml, followed immediately by 1 liter of saline. The patient
then changed position at least every 15 mm for the next 2 hr to
facilitate homogeneous distribution. Vital signs were monitored
every 15 mm during and immediately after treatment.

Pharmacokinetics
Pharmacokinetics of radiolabeled antibody are assessed by the

radioactivity and protein levels in serial samples as has been done
in our previous studies (20).

Immune Response
The â€œdoubleantigenâ€•assay developed and extensively used in

our radioimmunotherapy studies is used to detect human antimouse
antibodies (HAMA) in patient sera (20).

Tumor Markers
CA-125 levels followed although not defined as criteria for

disease response. Assays are performed commercially by Dianon
using techniques that avoid interference by the presence of HAMA.

Radioimmunoscintigraphy
Patients are scanned three or more days after administration of

intraperitoneal radiolabeled antibody. Whole-body scans were
obtained on each occasion and SPECT of the abdominal cavity on
one or more occasions. Three peaks of the â€˜77Luspectrum are
isolated (5 1 keV, 113 keV, 207 keV) with windows of 30%, 20%
and 20%, respectively. Static spot images were acquired on a
128 X 128 matrix for 400K cts. A 512 matrix was used to acquire
whole-body scans. The scan speed was determined by count rate of
static images (kcts/sec). The time for each frame of SPECT
acquisition was also determined from static image count rate. For

TABLE 3
Total-Body Dosimetry of Single-Dose lntraperitoneal

Lutetium-i 77-CC49

SPECT images, a 64 x 64 matrix were used with a step-and-shoot
tomography. Scans were interpreted for areas of localization that
may correspond to tumor deposits and count data were used for
dosimetry calculations. Gamma camera images of localization sites
were considered positive for a score of 2â€”4based on the following
grading: 0 = normal, 1 = probably negative, 2 = suspicious, 3 =
positive, 4 = strongly positive.

Dosimetry
Radiation doses to the red marrow and the total body are

calculated according to the MIRD formalism (24). Total-body
activities are derived from total-body probe counting. Marrow
activities are calculated from activities in plasma samples, accord
ing to the methods developed by the AAPM Bone Marrow
Dosimetry task group (25) using a red marrow-to-blood ratio of
0.19 (26). S-values for â€˜77Luwere computed with the MIRDOSE
computer program (27).

Statistics
Linear compartment modeling was conducted to estimate phar

macokinetical parameters. One-compartment and multicompart
ment models were fitted to the serial sample data. The one
compartment model was chosen to best fit the data parsimoniously
and estimates from this were used to present data (28,29).
Descriptive statistics were calculated including mean, standard
error and standard deviation.

RESULTS
Twelvepatients (aged 5 1â€”77yr) were treated with intraper

itoneal â€˜@â€˜Lu-CC49 between January 1993 and May 1994.
Three patients per dose level were treated at dose levels of 10,
18, 25 and 30 mCi/rn2. All patients had adenocarcinomas;
histologic features of each patient's tumor are summarized in
Table 1. Previous treatment is listed in Table 2. Ten of the 12
patients were Stage III at diagnosis and the majority had Grade
3 tumors. CA-l25 was elevated at the time of diagnosis in all
patients but had returned to normal prior to second-look
laparotomy for those who underwent that procedure.

After a single administration of â€˜77Lu-CC49,HPLC evalua
tion ofblood, and pentoneal fluid samples monitored for 5 days
showed the â€˜77Lu-CC49complex to be stable (30). The peak
concentration reaching the blood occurred at approximately 48
hr after administration (Fig. 1). The pharmacokinetics of radio
activity in peritoneal fluid samples was more variable than that
in the blood, as would be expected for nonuniform distribution
and variance in the intra-abdominal area of sampling. About
lO%â€”25%of the radioactivity was excreted in the urine during
the first 24 hr, with a subsequent decline to about 5% per day
with monitoring for the initial 96 hr. Radiolocalization consis
tent with tumor was observed in all except one of the twelve
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FiGURE3.Thenadirplataletcountforthreepatientsatthefourdoselevels
is representedbya symbol.Theshadedareascorrespondto theplatelet
counts for each toxicity level of grades 1 through 4.

patients using serial gamma camera scans beginning 4 days
after therapy. No bone marrow uptake was evident. Figure 2
shows areas of localization that may represent tumor nodules.

Mild, transient discomfort with administration in an associ
ated volume of 1500 ml occurred in one patient as the only
immediate treatment-related adverse effect. Four other patients
had various early nonserious post-treatment problems, includ
ing catheter infection (Patient 1), diarrhea X 1 (Patient 4),
itching and nausea (Patient 7), leakage around catheter (Patient
8) and asymptomatic extravasation into soft tissue (Patient 10).
Two additional patients had transient arthralgia at 2 wk which
required analgesia. This complaint was accompanied by fever in
Patient 6, but no proteinuria or abnormal complement values
were observed. There was mild marrow suppression with
calculated red marrow radiation doses of 11â€”54cGy. Table 3
lists the dose estimates of radiation exposure to the whole body
and bone marrow for individual patients. Figure 3 shows
platelet nadirs after radioimmunotherapy. Despite Grade I
toxicity on the scale, none ofthe 12 patients had a platelet nadir
< 100,000/mm3. Figure 4 illustrates the WBC nadirs. There
were no bleeding or infectious complications. Thus, substantial
marrow suppression has not occurred at current dose levels and
dose escalation continues.

All of the patients had evidence of an immune response
against the murine antibody. Most patients showed an immune
response within 2 wk after treatment. The time and peak
anti-CC49 level varied but in general represented high levels of
immune response (Fig. 5).

The clinical outcome and comparison of pre- and post
treatment CA-125 levels of the patients is presented in Table 4.
As shown, one patient with measurable disease had a partial
response. Three patients with microscopic or occult disease
remain without evidence of disease at > 18â€”26mo, and one
with microscopic disease showed evidence of progression at 10
mo. One patient with gross disease was taken offthe study at 11
wk while stable and six with measurable disease progressed
within 6 wk. CA-125 levels did not follow a pattern predictive
of tumor status for all patients. It did, however, serve as a
reliable indicator for a few patients, including Patient 2, who
had an elevated pretreatment level which continued to increase
in this patient who rapidly progressed, and it normalized in
Patient 4 after therapy but increased a few weeks before
recurrence was demonstrated at 10 mo post-treatment. Most
patients showed a transient increase, which was present as long
as 6 wk after therapy, even if the subsequent trend was for
decreasing levels and they remained NED for a prolonged
period.

Dose Group (mCi/rn2)

FIGURE4. The nadirWBCcount foreach of three patients at the four-dose
levelsis represented bya symbol.Theshaded areas correspondto the WBC
levelof grades 1 through4 toxloity.

Although most patients had relatively strong reactivity with
CC49 by immunoperoxidase assay, this finding did not corre
late well with clinical outcome. For example, Patient 8 who had
the least reactivity (5% to 10% of cells were 3 to 4+) remains
disease-free more than 18 mo post-treatment, while Patients 11
and 12, who had the strongest reactivity (50% ofcells were 3 to
4+) and received a higher dose of â€˜77Lu-CC49,had evidence of
progression by 6 wk after therapy.

DISCUSSION
This dose escalating trial has thus far studied four dose levels

with only mild-to-moderate hematologic and nonhematologic
side effects. Although hematologic toxicity has been dose
limiting in previously reported series of intraperitoneal radio
immunotherapy, nonhematologic toxicity has been more prom
inent in some intraperitoneal salvage therapies using chemo
therapy (6).

Administration of â€˜77Lu-labeledantibody has been easily
accomplished with less radiation precautions necessary than
with â€˜@â€˜i.Although these studies required five days of hospi
talization for the convenience of frequent monitoring of blood,
urine and peritoneal fluid samples, outpatient treatment will be
feasible once these pharmacokinetic parameters have been
characterized.

The only previously reported human trial of 177Lu-CC49 is a
National Cancer Institute Phase I study of intravenous admin
istration in patients with nonovarian TAG-72 reactive malig
nancies who had failed conventional therapies (23). In contrast
to the National Cancer Institute study, which showed uptake of
the radiolabel by the bone marrow that resulted in severe

100000

10000

1000

100

10
18 25

DoseGroup(mCllm2)

FIGURE&Thepeak HAMAlevels(ng/mlsenim)are shown bya barfor each
ofthreepatientsatfourdoselevels.
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Pretreatment disease
Patient no. statusCA

125

4-6 week
Clinicaloutcome after

177@j@49 Pr@ @Lowest
value

post-therapy

*@velincreased to 87 three weeks before relapse.
Prog = disease progress@ndefinedas >25% increase inknownlesionsor appearance of new lesions;stable = <25% change insize of lesions,no new

lesions; PR = partial response, defined as >50% reduction insizeof known lesions and no evidenceof new lesions; NED = no evidence ofdisease by clinical
exam, radiographicfindingsor other measures.

TABLE 4
Disease Status at Time of Intraperitoneal Therapy and Clinical Outcome after Lutetium-i 77-CC49

1MeasurableProg 6wk5177395102MeasurableProg
6wk3135406453MeasurableStable

11wk82108Off-study4MicrOScOpicProg
10me7178*5MicroscopicNED
>20me156576OccultNED>2Omo1754147MeasurableProg

6wk1542298OccultNED
>18mo5623119MeasurableProg
6wk2,9587,550Off-study10MeasurablePR1628766

at 18wk1
1MeasurableProg 6wk17765Off-study12MeasurableProg

6 wk190970Off-study

hematologic toxicity at 25 mCi/m2, our intrapentoneal studies
have produced no detectable bone marrow localization and only
mild marrow suppression at that same and higher dose levels.
The mechanism for the difference in marrow localization that is
associated with route of administration remains to be eluci
dated.

Although designed as a dose-escalating trial, evidence of
antitumor effects are noted with a partial response in a patient
with measurable disease. It is also encouraging that 3/4 patients
with microscopic or occult disease remained disease-free for
>18 mo.

These results compare favorably with salvage using intraper
itoneal chemotherapy or external beam radiation. For 20 pub
lished reports using external beam radiation, about one-third of
patients with microscopic disease remained disease-free at 2 yr
(3). Although some series show improved survival over this
average, involved patients are generally those with better
prognostic factors (31,32). Several chemotherapeutic agents
used alone or in combination with biologic response modifiers
have shown activity. Antitumor activity, however, has essen
tially been limited to patients with small-volume residual
disease (7). This should not be unexpected since studies show
that some chemotherapeutic agents only penetrate 1â€”2mm into
tumor nodules when given intraperitoneally.

Lutetium-177-CC49 represents a new agent with promising
initial results. Our results are similar to previous studies which
found that the best chance of prolonged disease-free survival
was in patients with small-volume disease, and there was
increasing resistance to therapy as tumor volume increased (8).
Among the previous ovarian cancer radioimmunotherapy stud
ies, the longest follow-up (median 32 mo; maximum 62 mo)
was reported for a group of ovarian cancer patients treated with
9Â°Y-HMFG1 antibody as adjuvant or salvage (4). Since <10%
ofthose patients receiving the radioimmunotherapy as adjuvant
have died, the actuarial survival is markedly superior to the
>80% mortality ofpatients receiving alternative adjuvant from
the North Thames Ovarian Group by 67 mo.

Patients receiving intraperitoneal administration of CC49
tended to have a stronger HAMA response than in our experi
ence with intravenous administration of this antibody to more
than 45 patients (20,33). Although the development of HAMA

has been a limitation ofrepeat intravenous radioimmunotherapy
(34), it could work advantageously for intraperitoneal admin
istration by accelerating clearance from the systemic circula
tion. Stewart et al. (11 ) have successfully used a related
mechanism for removal ofthe radiolabeled antibody after it was
absorbed from the peritoneal cavity. They injected serum from
previously treated patients (who had developed HAMA) into
the patient being treated with intraperitoneal radioimmuno
therapy. More rapid clearance from the blood and thus less
radiation exposure to the marrow resulted.

The tendency to have an initial elevation of tumor marker
after therapy regardless of subsequent decline and evidence of
antitumor effects is similar to a pattern noted with PSA in
patients treated for prostate cancer with â€˜31I-CC49(20). Al
though the mechanism responsible for this effect has not been
established, it may represent release of tumor cell components
as tumor cells lyse.

CONCLUSION
Our experience thus far shows intraperitoneal radioimmuno

therapy with â€˜77Lu-CC49to have antitumor activity at what
may be suboptimal doses with mild-to-moderate side effects.
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without major response to high-activity AlT.In contrast, only 20% of
papillary thyroid carcinoma/mixed-cell thyroki carcunoma showed
progressive disease, and complete remission was achieved in 47%
of patients. Pulmonary and lymph node metastases in the majority
of patients showed good response to therapy, whereas local recur
rences and bone metastases showed minor reactkns to Rfl. After
low-activity therapies 8% of patients showed WHO grade I hema
totoxic reactions. After high-actMty therapies, 38% of patients had
WHO I, 8% WHO II and one patient had WHO Ill toxicity (4%).
Conclusion: Use repetitive hugh-activityRIFWItha maximum of 44.4
GBq applied during 1 yr and a maximum of 99.9 GBq accumulated
actMty resulted in a significant increase of hematotoxicity. However,
during the follow-up period (mean, 4 yr), no clinical symptoms
possibly related to low blood counts were seen in patients with
advanced differentiated thyroki carcinoma. Initiationof high-activity
RIT in reaction to metastatic tumor outspread to achieve complete
remisalon was found to be useful in treating papllary thyroki
carcinoma and mixed-cell thyroid carcinoma, but only in a minority
offollicularthyroidcarcinomapatients.

Key Words advanced differentiated thyroki cancer hIgh-dose
iodine-131-sodium iodide therapy; hematotoxicity
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There is yet no consensus concerning the appropriate regimen of
the applk@ationof r31uS@diumiodine (Nal) activities to patients
suffering from advanced differentiated thyroid carcinoma.
We report on a total of i67 applications of [131l]Nal, includ
ing 78 applications of 1i .i GBq. Response to high-activity radioio
dine therapy (Rfl@)is correlated to the course of the disease as well
as to the reaction of thyreoglobulin and acute/subacute side effects
of radiation.Methods: Following radkablalion of thyrokiremnants
using 1.85 to 3.7 GBq r31']Nal, 26 patients with advanced differen
tiated thyroki cardnoma(folk*ilar, 11; papillary, 4; mixed-cell thyroki
carcinoma, 11) were treated w@i repeated activities of 11.1 GBq
r31oN@u.InitialtumorstagingaccordingtoUICCshowedT4in54%,
T3ini9%,T2ini9%andwasnotobt@nedin8%.D@terentiated
thyroki carcinoma was multifocal in 23% of patients. Applied accu
mulated actMlies rangedfrom 14.8to99.9GBq with amean of 55.5
GBq per patient. Results Mean post-diagnoslical follow-up was 73
mo, mean follow-up afterdiagnosis of metastatic spread was 48 mo.
Follk@uIarthyroki carcinoma rem@ned as stable disease in 7 of 11
patients, 6 of whom showed metastatic disease after a mean of 20
mo, and only 1 complete remission was achieved using hugh-dose
therapies, with progressive disease in the remaining patients. Over
all, 73% of follk@ularthyroid carcinoma had progressive disease

Differentiatedthyroidcarcinomaclinicallyfollowsarela
tively benign course, with follicular thyroid carcinoma giving a
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